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A New Bench Lathe. 


We present herewith an engraving of a 
bench lathe, the design of which is the out 
come of an order given by Mr. Herman 
Dock, a mechanical engineer of Philadel- 
phia, to the Faneuil Watch Tool Co., of Bos 
ton, all necessary time and carte blanche be- 
inv given to construct the best possible lathe, 
which was designed by Mr. Edward Rivett, 
manager of the above-named company. 

The regular head and tail stock of the 

No. 4 Rivett lathe” are used, but the bed is 
made deeper and longer to admit of the rack, 
screw and feed rod. 

The carriage is placed on the side of the 
bed instead of on top, and is thus not so 
much exposed to chips and dirt, and can 
also be run past the tail stock out of the way 
when desired ; as, for instance, when the 
slide rest is removed from the carriage and 
clamped directly to the bed, for use in that 
way, Which can be readily done, 

The other special features of this lathe 
consist of the improved slide rest (which was 
fully illustrated and described in our issue of 
July 28, 1892), a friction clutch on the car 
riage and an automatic chuck closer by 
which the chucks, which are of the standard 
draw-chuck pattern, with a capacity to take 
work through the spiridle from 4's inch to 3 
inch diameter, can be closed or opened while 
the lathe is in motion. We give a longi- 
tudinal (rear view) section of head-stock 
spindle and bearings which shows the con- 
struction of this chuck-closing device. It 
is there seen to be a simple construction, 
consisting of a movable 
abutment for the draw tube 
instead of having it abut 
as usual directly upon the 
end of the spindle. The 
mechanism 
sliding collar moved by a 


consists of a 


lever, this collar operating 
levers that 
press against a collar placed 
at the end of the spindle, zy 
and force the draw tube 
back. This arrangement, 
of course, leaves the hand 


two dogs or 


wheel to be used in the 
ordinary manner when a 
chuck is first put in place 
or when for any reason it 
is preferable. 

Both the live and _ tail 
stock spindles are made of 
tool steel hardened and 
ground, the former being 
24 inches diameter and with bearings 28 
inches long. The thrust is taken by the 
front bearing, and the endwise adjustment 
of the spindle is made there, a taper sleeve 
being provided for taking up wear in the 
rear bearing. 

By this construction the trouble which 
comes from expansion and contraction of 
the spindle in such lathes is done away with. 

The lead screw can be made use of the full 
length of the lathe between centers (22 inch- 
es), and, with the 
threads from 8 to 100 threads per inch. 

There is an automatic cross-feed which 
operates to the full capacity of the lathe— 
8 inches, and a follow rest by which delicate 
work can be turned the full length of the 
lathe 


gears supplied, cuts 
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The rack and gears are of tool steel, and 
all important bearings are hardened and 
ground for the sake of securing initial and 
continued accuracy, and no pains have been 
spared to make the lathe as fine as sucha 
tool can be made. 

The slide rest furnished with this lathe is 
especially adapted for milling operations, 
and we give (page 182) full size engravings 
of a few milling cutters, the teeth of which 
were milled by its use. 

We showed other forms in our issue of 
August 25, 1892. We are informed that the 
teeth were milled in the large angular cutter 
shown, in 27 minutes. 

—__—__+<- 











first meant the space found between the 
high-pressure and low-pressure diagrams 
when placed one over the other, both being 
of equal length. After being used long in 
this sense, it came also to signify the ver 
tical distance between the boundary lines of 
this space at any point, or, in other words, 
the drop in pressure from the back pressure 
in the first cylinder to the forward pressure 
in the second cylinder, due to friction of the 
intermediate passages between the two cyl 
inders. This, too, appears to have been one 
meaning of the word ** drop.” 

Subsequently ‘‘ drop” denoted the sud 
den fall in pressure of the steam as it is 
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the influence of condensation, and when dia 
grams were first produced from receiver 
compound engines, with no indication of a 
of the 
high-pressure card, but rather with a sharp 
point there, it was thought to be due to the 


sudden fallin pressure at the ‘‘ toe” 


influence of the hot steam jacket in prevent 
ing condensation, and to very small clear 
ance spaces, so that the designer of the 
engine took to himself considerable praise 
as one who had accomplished a great achieve 
ment. His cunning in reducing the clear 
uncee, cleverly applying the steam jacket, 
and, above all, in picking out just the right 
receiver volumes, was applauded 

In the receiver type of compound engine 
however, there is no need of allowing 
‘drop” in any such engine that ever was 
built, having variable cut-offs, if it is not 
Matters are differently arranged 
than in the Woolf engine. No matter how 


wanted 


large the clearance volume or initial con 
densation may be in the second cylinder, 
Within reasonable limits, and notwithstand 
ing the receiver be relatively very large, 
‘drop’ as measured at the toe of the first 
eylinder diagram may be entirely eliminated, 
or may be made negative, or, on the other 
hand, may be exaggerated, by simply 
changing the point of cut-off in the second 
cylinder, changing nothing else. If, too, 
the point of cut-off is maintained quite late 
in the stroke in the second cylinder, and the 
volume of the receiver is varied from a vol- 
ume relatively very small to one very large, 
this may also affect the amount of ‘‘ drop” 
largely, say, from 2 pounds with the small 
receiver to 30 pounds when 
the large one is substituted. 
The general effect of in 
creasing the volume of the 
receiver is to lower the 
initial pressure in the sec 
ond cylinder, and the 
longer the cut-off in that 
cylinder is the more the 
initial pressure is lowered, 
corresponding in amount to 

















A New Bencu LATHE. 


Free Expansion. 


By GEORGE |. Rockwoob 

There are two words much used in con 
nection with the diagrams from a compound 
engine, upon which interest has long been 
focused. These are the words ** drop” and 
‘gap.” Both words are of English origin, 
and are becoming quite elderly, having been 
handed about ever since investigations were 
first made into the action of steam in a 
Woolf compound engine; still it is curious 
that they are not written even to this day 
without the inclosing quotation marks, which 
testify to the fact that they are not words 
of well-defined and authorized meaning. 

‘‘Gap” is the older of the two words. It 
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exhausted from the first cylinder into the 
clearance spaces of the second cylinder, 
where, also, the instantaneous liquefaction 
of some of the steam. still further increased 
the amount of the fall. In the Gaskill 
pumping engine (a familiar example of a 
compound engine of the Woolf type) “drop” 
amounts to many pounds—say, 15 or 20— 
and is a nearly constant quantity, depend 
ing upon the amount of clearance, which is 
very small, and upon the condensation in 
the low-pressure cylinder. This is because 
there is neither cut-off in the second cylin- 
In this engine the 
is initial 


der nor receiver volume. 
principal factor in causing ** drop” 
cylinder condensation in the second cylinder. 
Indeed, for years it was supposed in general, 
that ‘‘drop” was unavoidable, because of 


the increase of ‘‘ drop.” 
therefore, 


besides initial cylinder con 


Two agencies, 


densation, act together to 
produce “drop” —length 
ening the low — pressure 
cut-off, and using a large 
intermediate receiver, 
Omit either, and the other 
cannot alone produce much 
of it, despite the fact that 
there may be large eylin- 
der condensation. In a word, in any given 
compound receiver engine ‘‘ drop” may be 
entirely eliminated by simply shortening 
the point of cut-off in the second or low 
pressure cylinder. Certainly no cunning 
on the part of the designer is required to 
do this. 

‘* Drop’’—understood as the fall in’ press- 
ure as measured at the toe of the high 
pressure diagram—is a synonym for free 
expansion of the steam without doing work 
on the low-pressure piston. It is, however, 
by no means the only or the most important 
free expansion occurring in the engine, 
though one would not guess this fact from 
the agitation against 
most professional theorizers who write books 
on the steam engine. ‘‘ Free expansion,” 


‘drop” set up by 
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they say, ‘‘denotes great loss of potential 


energy. Therefore you sre not up to date 
if you permit any free expansion about your 
engine 


that 


and apparently they are satisfied 


there is no more loss to fear from free 


expansion if only ‘‘drop” is eliminated, 
forgetting that ‘‘drop” is the least of the 


causes of free expansion, and that in a re 
ceiver compound engine a certain measure 
of it ‘drop”’—may serve to minimize that 


greatest of free expansion losses, that by 
cylinder condensation, which is bound to 
occur to some extent in the second cylinder 
as a result of the range of temperatures to 
which its walls are subject. 

To illustrate : 


ceiver compound engine having a cylinder 


Suppose the case of a re- 


ratio of 1:34, 5 per cent. clearances, and a 
receiver large enough to cause a nearly hori 
zontal back pressure line in high-pressure 
diagram and steam admission line in low 
pressure diagram, Good practice would 
allow a steam pressure of 110 pounds to 120 
pounds at the boiler, and about 15 expan 
sions, 


to be 


Suppose cut-off in second cylinder 
early enough to eliminate ‘‘drop” at 


‘*toe” of diagram from first cylinder. The 
minimum steam consumption under such 


conditions would be about 134 pounds to 14 
Until 


recently this represented the very best prac- 


pounds per horse power per hour. 


tice possible with the compound engine. 
Now, preserving the points of cut-off the 
same in each cylinder as before, suppose the 
boiler pressure to be increased to 160 pounds 
gauge, say, and decrease the diameter of 
the high-pressure cylinder to such a size as 
will give the same weight of steam to the 
receiver as before, simply exhausting at a 
terminal pressure higher than that in the 
receiver, What will be the economic result % 
The number of expansions will be doubled, 
roughly speaking ; the amount of cylinder 
condensation in the smaller cylinder will be 
reduced, while that in the second cylinder 


remains practically unaffected; and the 
steam consumption per horse-power per 
hour will be decreased from the 13$ or 14 
pounds to 114 or 12 pounds, a saving of 
steam of about 15 per cent. But one of the 
very conditions of the change which pro 
duces this important saving is that there 
shall be considerable “‘ drop.” As much as 
80 pounds, perhaps. 

It may be asked, What would be the 


effect of carrying the higher steam pressure 
on the original engine, simply diminishing 
the both the 
amount so as to keep the ratio 1: 34 
the 


volumes of cylinders sam 
as be 
fore change, thus getting the advan 
tages of the higher steam pressure, and at 
the same time avoiding ‘‘drop” ? The an 
What the 
the number of expansions is also increased ” 
But without cutting off 


earlier in the first cylinder, which considera 


swer is: are advantages unless 


this cannot be 
tion would bring us back to retaining the 
original cylinders to get the same work out 
of the engine as at first, in which case, too, 
the amount of cylinder condensation in the 
first cylinder would greatly exceed that in 
the second cylinder, and the loss thus ob 
tained vitiate the gain from the increased 
That 
It has recently been 


number of expansions. this is true is 
not simple conjecture. 
proved in tests of a very large receiver com 
pound engine—one of some 2,000 horse- 
power—running a rheostat load with a steam 
pressure of 160 pounds, and a ratio of 1:34 
about. Under the most perfect conditions 
of operation this engine used up 13) pounds 
of steam per horse-power per hour. 

Again, it may be urged that even if the 
ratio of cylinder volumes is made 1 ; 7, as I 
propose, ‘‘drop” might be avoided still by 
having no receiver, excepting a very small 
one. Then by selecting its size just so as to 
produce in it by compression, after cut-off 
in second cylinder, a receiver pressure equal 
to terminal pressure in the first cylinder, 
‘‘drop” might be entirely got rid of, thus 
diminishing the ‘‘ gap” which ‘‘ drop” pro- 
duces in the combined diagram, and conduc- 
ing still further the economy of the 
engine. The answer again is, that ‘“ gap” 
will not be reduced much on account of 
compression in the receiver, and that such a 
course will not mitigate a particle the range 


to 


in temperature in the tirst cylinder, while it 
will exaggerate the range in the second cyl- 
inder, simply because the lowest pressure— 
temperature—in the first 
cylinder, whether ‘‘drop”’ is used or avoided, 


and, therefore, 
is sure to be, friction of ports neglected, 
just that at cut-off in the second cylinder, 
whereas if ‘‘drop” to this cut-off pressure 
the end of 


occurs at the high-pressure pis 





CuTTreERS MILLED ON Bencu LATHE.—SEE 


ton’s sttoke, instead of in the middle of it as 
when there is no ‘‘drop,” the initial pressure 
in second cylinder will also be reduced to 
the full of the and thus 


greatly mitigate the cylinder condensation 


extent ‘*drop,” 


in second. cylinder, besides greatly reducing 


the force of the blow struck the low-press 
This last 


ure piston by the entering steam. 
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“drop,” and the consuming desire apparent 
on almost every hand, to abate it at what- 
ever cost, it may be said, in the language 
of the Proverbs, ‘‘ there is that with- 
holdeth more than is meet, but it tendeth to 
poverty.” The practical fact seems to be 
that a compound engine designed to do the 
utmost work possible with a pound of steam 
will do it working with a 


when receiver 


A 


PAGE 181. 


pressure 20 or 25 pounds at least lower than 
the terminal pressure in the first cylinder. 
—_———_-4Do—_— 
Machine Shop Milling Practice—XX. 
By 


Horace L. ARNOLD. 


The Brooks milling machine, to which ref- 
erence has been made in these 
papers, is in the general form 
of a planer, and has seven 
mill-carrying 
of which 

mounted in 


spindles, two 


are horizontal, 
head stocks ar- 
ranged to slide vertically on 
the front faces of the planer 
the 


milling spindles, all vertical, 


uprights ; of other five 


three are mounted on the 
front side of the cross rail, 
and two on the rear side of 
the same, all in horizontally 
sliding head stocks. All of 
the mills are 20 inches diam 
eter, or, rather, all of the 
spindles ure provided with 


mills 20 inches diameter, and 


Fig. 113. 


MACHINE SHop MILLING. 


is a feature of much practical importance in 
the quiet running of the low-pressure side 
of the engine. 

A practical advantage of much importance 
to engines running generators, rolling mills, 
or any greatly variable load, is that the 
‘‘drop” at normal loads makes it possible 
to run at very light loads indeed without 
doing negative work on the piston of the 
first cylinder. Of the whole question of 


are also fitted to take shank 
mills as well as those screwed on the 
spindle noses. The five mills on the 
cross rail, three in front and two in the 


rear, thus cover 100 inches, which is the 
extreme width of the cut. All of these 
spindle heads have short spindle adjust- 
ments independent of the long travels of 
their sliding head stocks. I am not able to 
give the vertical adjustment of the cross 
rail, but think it is not less than 60 inches, 
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eve 
72 


and it may be inches. I have see: 
machine more than once, but as I was p) 
ised photographs and blue prints for 
series of papers, I made no sketches and | 
Now, however, the Potter P 
Company decline to give full particulars 


I am therefore forced to pass this notabl: 


no notes. 


parture from all recognized types of mi 
machines with only the most genera 
scription. The five mills on the cross ra 
all driven by one worm shaft, on top, w 
the rear of the three front 
spindles, and in front of the two rear 
spindles. 


passes to 
Iam not sure about the driy 
the horizontal spindles on the vertical 

of the uprights, but believe they are dr 
by spur gearing from the same horizo: 
shaft which carries the first pimion of 
work table drive ; 
are worm driven from splined shafts gx 


perhaps, however, t! 


to the horizontal prime mover shaft un 
the work table. The travel of 
table is 20 feet, thus making the capacity 


the wi 


inches by 60 inches, or 72 inches by 
inches. 

When designing this tool, Mr. Brooks 
he informed me, was not quite sure of 
practical value of milling in such larg 
mensions, and he therefore made this 1 
not only a convenient milling machine, | 
also a complete planer with five tool box: 
one on each upright and three on the cr 
rail. 
never 


Those planer tool boxes have eit! 


used or had not been used 
be used again, M 


The 


have, of 


been 
years, and may never 
informed 20-inch m 


this 


Brooks me. 


used on machine course 
serted teeth, some of square and some 
The teeth of 


very light and weak, far below the press 


triangular section. all w 
practice in strength, and the feeds used 
this largest of milling machines aré extreni 
slow, #-inch per minute being, if I can tn 
Th 


done was mainly printing press frames ; 


my memory, the common rate. wi 


machine is wide enough (100 inches 

only to take a cut over the side frames, b 
to take 
mill 


thus 


an entire assembled press fram 


out the traveler troughs in positic 


truth of allt 
the 


insuring the absolute 


trough bottoms with each other and 
mainder of the framework 
The the 


about that of a good stiff planer of the sar 


Brooks machin 


framing oO 


dimensions, which is undoubtedly amp 
the end 
sively, used in the operations of 


mill cuts which are, almost ex: 
this 
chine. Undoubtedly with suitable mills t 
work table feed of the Brooks machine c« 
be raised to 10 or 15 times what is now us 
And undoubtedly, again, if there was w 
enough in the Potter shops to crowd the 
the tool, the 
As it is, with 


using the five mills on the cross rail o1 


pacity of feed would be 


creased. 8-inch feed 
the machine can cover 300 square feet 
surface per day. 

The worm drive of the spindles is str 
think 
used, and 


worms and br 
the 
chine is extremely creditable to Mr. Brook 


and good; I steel 


worm gears are whole n 
and was a bold step in advance of existi 
practice at the time when he put 
The idea of a doul 


bank of end mills, part on the front side a1 


‘+ 4 
the drawing board. 


part on the rear of the cross rail, is one I hay 
not seen carried out elsewhere. It is n 
patented, and is certainly capable of « 
tended application, and has the great adva 
tage of materially reducing the total wo 
table travel fora given length of mill « 
These two banks of 20-inch end mills m 
take up a lengthwise space of, say, 36 incl 
to 40 inches only, as against the 100 inch: 
to be added to the length of milled surfa 
to give the total work table travel needed | 
finish the given surface with an end mill 100 
inches in diameter. 

The details of feed and adjustment in t! 
Brooks machine are very well carried 0 
and I can only express my regret that I a 
not allowed to reproduce them here in det: 
as the example is extremely instructive, 1 
only because it is, I believe, the largest mi 
ing machine, but because in it seven spi! 
dies are arranged with simple and conve! 
ient 
handling. 


means for combined or independen 
The Brooks machine is unig 
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ind will doubtless remain so, as the Potter 
en Press Company will hardly duplicate it for 
pl own use, and certainly will not build 
r for any other manufacturer ; whether it 
11 long remain the largest of milling 
4 hines is a question which the march of 
s 1ine shop methods seems to answer in 
rhe egative ; and it also seems that Brooks’ 
ii of covering a wide surface by a double 
il < of mill spindles, has not found its last 
Aj embodiment in the Brooks-Potter machine. 
wl sy the selection of the end mill in place of 
t side mill, Mr. Brooks at once avoided all 
r ssible difficulties in the feed table drive ; 
“1\ se difficulties increase very rapidly with 
f reased table width when side cutting 
lriven mills are used. Buta hundred inches width 
ZO mill cut with end mills does not entail a 
ot rd table drive. In -the Brooks machine 
tl ordinary planer table rack. and pinion 
re lrive answers perfectly, and with suitably 
un shaped mill teeth would answer for any 
wi e of feed and depth of cut likely to be 
ty ched in ordinary metal surfacing practice 
N thout giving the slightest trouble. 1 think 
date of the Brooks machine is about 
ks 1883-4. 
ol \ very interesting early, large milling 
gt chine is shown in Figs. 112 and 113, from 
is t iotographs taken at the Green Point Lron 
1e. | Works shops, Brooklyn, from a machine, 
box so unique, built by Pratt & Whitney in 
C1 ix70, from designs by Mr. F. A. Pratt, for 
eit! Steptoe & McFarlane, at that time safe man 
ed ufacturers, Brooklyn, N. Y. The weight of 
n, M is machine is 34,000 pounds; width of 
m table 66 inches ; 74 inches between uprights; 
rse table 115 inches over all, 48 inches clear 
mie between table and cross rail; cross rail 100 
| we inches long by 16 inches deep by 6 inches 
rest extreme width. Spindle 4 inches diameter, 
sed with an internally threaded nose to take tooi 
rem shanks 24 inches diameter, threaded 8 p. i., 
n tr cross rail screw 2 inches diameter, 3 p. i., 
wi tuble feed screw 3 inches diameter, % inch 
s pite h. 
a Steptoe & McFarlane built ‘laminated 
es. b iron and steel” safes. The doorway was 
ie is usual fitted in successive steps, and this 
siti machine was designed to take a stepped 
allt vang of mills, and mill the entire doorway, 
the round corners and all, and also to mill the 
door to fit the safe. The machine was built 
hin by the day, and cost $6,000. The spindle is 
e Sat worm driven, and has an overhead end 
ple iijusting screw, with a large gear, pinion 
eX ind down-reaching hand adjusting shaft, 
Vis for making vertical spindle adjustments, 
ills ind a loose collar on the spindle between the 
ora two bearings of the spindle carrying saddle 
Vv us on the cross head ; this loose collar is flanged, 
s wo and put together with screws, so as to clamp 
the on to the spindle and hold it rigidly in one 
be i vertical plane after adjustment, the collar 
od ends abutting against the spindle journal 
il on boxes in the saddle. The feeds are all power 
feet driven in every direction, and are also 
double speeded to a fast and slow rate in 
; stro ill their changes. Steptoe & McFarlane 
1 br went out of business, and the Green Point 
le n lron Works bought this big milling ma- 
Brooks chine, and have made great use of it as a 
/xistil eneral tool in their heavy machine shop at 
it < Green Point, L. I. The superintendent of 
doutl the Green Point works told me he considered 
ide ar it the best paying tool he ever bought, and 
‘Thay that it was so convenient and such a handy 
is not tool in spite of its size, that it was tn con 
of ex stant requisition for small jobs as well as 
advat large, and was a steady every-day money 
il wor iver; and that by its use he was enabled 
vill cu » machine a large class of work which could 
lls m not be executed on any other tool in the 
6 inch shop. 
0 inche- | believe this 1870 machine of Mr. Pratt’s 
surfacy vas built quite a long time before Mr. Ed 
peded 1 mund P, Jorden, very lately deceased, de 


mill 100 


it in th 
ied 
at I w 
n detai 
tive, 1 
est mi 


oul 


en spil 


conve! 





pend n 
uniqu 





sighed the E. W. Bliss vertical spindle 
milling machines shown in Figs. 114 and 115. 
lhe Jorden machine is framed from the slot- 
ting machine idea, with the regular slotting 
nachine work table, a circular worm-rotated 
table, mounted a 
sibbed to the lower member of the frame, 
iving the work the same movements as the 
ordinary slotter gives, and the whole ma- 
hine being almost a duplication of a French 
lesign of, I think, much earlier date. 


on double cross. slide, 


This 


AMERICAN 


machine has no claim to originality, but 





Mr. Jorden saw the great use he could make 
built of 
them and belted it up in the Bliss press 


of such a tool, and forthwith one 





Fig. 114, 
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the shop and asked him to take the new tool 
The cood 


clined the job, and when Mr. Jorden, who 


and make it work workman de 


was one of the kindest and most considerate 


Fig, 115, 


MACHINE Suop MILLING 


shop, and in 1881 had ten of them in daily 
use. These tools were unfavorably regarded 
by the workmen at first, and one man after 


another was put on the new tool, as Mr. 








Fig. 2. 


the 


success of it. 


take 


of superintendents, urged him to 
milling machine and make a 
the ma 


be 


he was met with the assertion that 


chine was worthless. and could never 











Fig. 5. 


Too. For CurrinG MANHOLES. 


Jorden informed me, with the uniform § re 
sult of broken tools and no work done. Mr. 
Jorden in this emergency went to one of the 
oldest and most reliable general workmen in 





made to do anything by any man. Mr. 


Jorden thereupon told the man to take the 


tool and make it do good work and plenty 


of it—as much as Mr. Jorden thought it 
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should do—or extend the sphere of his use- 
to The 
machine worked immediately to the satis- 





fulness some other establishment. 
faction of all concerned, and is capable of 
finishing more small press frames than any 
other single-tool machine ina given time, I 
think. I that 
Bliss at 


frame in their own shops, but this is im 


am sorry I cannot show the 


milling machine work on a press 


possible for reasons which I need not men 
tion 

The photographs from which Figs. 114 and 
115 were made were taken in the shop of 
Mr. Chas. Leftler & Co., 


presses, dies 


manufacturers of 
at 10-16 
At the Lefiler shop, the 
Bliss milling machines were working on can 


and tools, Division 


street, Brookly n. 


tools, and doing die sinking jobs only, con- 
the milling 
shown to advantage so far as quantity of 


sequently machines are not 
work as compared with the planer is con 
At time I Mr. Jorden 


often, and he frequently said to me that he 


cerned one Saw 
could get at least six times as much press 


frame finishing from 10 hours of a man’s 
time with one of these simple cheap tools, as 
he could if the man was using planers, and 
that the work was fully equal to any planer 
Examples 
of the use of these machines which I saw at 
that took of the time re 


quired made me believe Mr. Jorden’s esti 


work he could ret his men to do. 


time, and notes I 


mate of saving was well within the facts of 
Mr. 


the Bliss milling machines have been 


the case. Since Jorden’s time, 


very much increased in weight, and 


are, so far as output is concerned, 
favorable examples of that type, and 
are thoroughly capable of use in 
ordinary machine shop work, where 
pieces of different shapes are to be 
finished and changes are frequent 
With this twentieth paper I close 
this of 
tended far beyond the original inten 
tion I that 


been given does not cover the sub 


series articles, already ex 


am aware what has 


ject. There are fine milling machines 
built by a number of other makers 

Bement, Miles & Co., Newton, Cin 
cinnati Milling Machine Co., Kemp 
smith Machine Co., Beaman & Smith, 
Pedrick & Ayer Co., and others, that 
have but the arti 
cles might be continued indefinitely 
yet the 
subject, and an indefinite continuance 


had no mention ; 


and not completely cover 
does not seem advisable 

that it the 
of the AMERICAN MACHINIST to keep 


its readers informed on this impor- 


I know is intention 


tant subject, and I hope myself to 
contribute to this end as opportunity 
offers 

—— 


Tool for Cutting Manholes. 


We present on this page engrav- 
ings of a tool designed especially for 
cutting out manholes in boiler heads, 
one of these engravings (Fig. 1) being 
a reproduction of 
the 
Boiler 


a photograph of 
the 
Haven, 


tool at work in Bigelow 
Works at New the 
others showing it taken apart to make 
The 
designed to be used in an ordinary 


its construction clear. tool is 
drill press, and consists of a principal 
at and 
which is adapted to fit the spindle, 


and is fitted below with two sliding 


member shown Figs. 2 3, 


the cutters and 
the center 
this sliding 


blocks which carry 


moved to and from 
the 


motion being imparted by means of 


are 


as tool revolves ; 


a guiding groove formed in the lower 


face of the plate, Figs. 4 and 5, 
which groove is engaged by the 


rollers which are placed upon studs 
the sliding blocks, 
2, an adjustment being 


ms 


inserted in as 
shown in Fig. 
provided here, as shown in Fig. 8 


by which the size of hole cut can be 


governed and the cutters made to follow 
each other accurately. 

It will be understood that in use all parts 
of the tool revolve except the cam plate, 
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Figs. 3 and 4, which is held by means of the 
forked arm shown, and may be engaged by 
work, as shown, or to 
part of the drill As 
the tool will cut holes from 10 


a stud attached to the 
some stationary press 


usually mack 


inches by 14 inches to 12 inches by 16 inches 


and of course the cam plate is readily 
changed to produce holes having other pro 
portions if desired. The guide pin in the 


center ‘screws into place, and is readily re 
All parts of the tool are 


resisting 


moved or changed 


made with special reference to 
wear, and it has been used in practical boiler 
work sufliciently to demonstrate its practical 
the 


mentioned above 


value, tool cutting, in the boiler shop 
, a hole through 4-inch plate 
in from 80 to 40 minutes that would require 
from six to eight hours by the method pur 
The 
also used with good success in facing flanged 
manholes. It is made by the Geometric 
Drill Co.. 698 Chapel street, New 


Conn., and is also adapted (in modified form) 


sued in many establishments. tool is 


Haven, 


to drilling or boring many other forms of 
holes, such as square, hexagonal, etc 
_ 
A Heavy Milling 


Machine. 


We present herewith an illustration of a 
milling machine specially designed for heavy 
work, 
where the same cut is to be repeated a num 


either in manufacturing operations 
ber of times, or in machine shop milling 
where the work is similar to that done by a 
planer, and stiffness and durability, with 
ease and convenience of handling, have been 
The 
head with spindle and attached parts has a 


especially considered in the design 


vertical adjustment on an upright by means 
of screws and hand wheel and the head is 
securely clamped when machine is in opera 
tion. The foot block is similarly adjusted 
The 
heads has also a screw adjustment to and 
from the table. The table is 5 feet long, but 
can be made any length to order. It is 144 


inches wide, and is driven by a large worm 


and clamped. upright with spindle 


engaging with a rack screwed to its under 
The shaft 
bushing for taking 


an adjustable 
the 
worm is provided with ball-bearing collars 


side. worm has 


up backlash, and 
on both ends for taking the thrust. 

The table has a power quick return by 
means of an independent belt ; has tight and 
loose pulleys, and belt is shipped from the 
working side of the machine. 
feed and knock off in either direction 
the usual hand-feed mechanism. 

The front bearing of spindle is 3} inches 
diameter by 74 inches long, with tool steel 


It has power 


also 


hardened and ground thrust collars and 
bronze boxes. Vertical adjustment of spin 
dle is 24 to 11 inches above the table. Hori 


zontal adjustment is 4% to 13} inches from 
end of spindle to center of table; greatest 
distance between end of spindle and _ foot 
block, 25 inches; least distance, 9$ inches. 
The driving cone has four steps, 103 to 21 
inches diameter, for a 2}-inch belt, and is 
geared to spindle in a ratio of 94 to 1. There 
is a reverse countershaft so that the spindle 
It is made 
in four sizes up to 35,000 pounds weight, by 
the Pratt & Whitney Co., Hartford, Conn. 
“_-  — 

A New Element. 


may be run in either direction. 





Argon, as the lately discovered constitu 
ent of the atmosphere has been named, is 
attracting great attention by reason of its 
peculiar properties. 

Having a density of 19.9, or very slightly 
greater than nitrogen—its critical tempera- 
ture is — 121° C., its boiling point is — 187 
C., and its freezing temperature is — 189.6° 
C. Up to date it has been found impossi- 
ble to force it to combine chemically with 
any other element, and the ratio of its 
specific heats being closely 1.66, mathema- 
ticians believe that it consumes no energy 
in intermolecular work, and that the atoms 
of the gas exert no action whatever on each 
other. 





‘+--+ —_—_—— 

It is announced that a number of good- 
sized orders have been given lately for new 
rolling stock for railroads, and that other or 
ders are bound to follow for stock that is 
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replaced in order to 
The force of 
men employed at the Wagner shops in Buf 
falo The 


Pennsylvania road has increased its force in 





worn out and must be 


keep the roads in operation 
has been recently increased 
the shops at Altoona, and it is reported that 
the Erie will order 4,000 tons of steel rails 
The railroads 
rectly, a 


exert, directly and indi 


much stronger influence upon 
manufacturing than any other one interest, 
and it seems certain that before they must per 
force buy supplies in much larger quantities 
than they have been doing for some time past. 





-_- — 
Some Cincinnati Shop Notes 


Probably not many of those who attended 
the convention of manufacturers in Cincin 
nati, and tried to keep the run of what was 
the 
found much 


going on at the meetings, and in inter 
the 
which to 
yet | 


and amongst other places 


vals between meetings, 


leisure time in visit shops and 
friends within them, 
little, 


visited the new shops of 


managed to go 
about a 


THE CINCINNATI MILLING MACHINE COM 
PANY. 

These shops are in strong contrast to their 

old the 


district and 


down in 
the 


quarters manufacturing 


near river, must enable 
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grinds cylindrical and taper work upon 
centers in a manner and at a rate which I 
confess I was not prepared to set these 


functions, added to its ability to do cutter 
grinding of all kinds, making of it a machine 
that ought to do (as in fact it is doing) much 
to educate mechanics both of this and foreign 
countries to the value and importance ot 
properly ground milling cutters, and of 
other work finished by grinding after hard 
ening. 

Of course, I do not mean by this that the 
the 
surface grinders and universal grinders, but 
it will many 


would never go, and 


machine will take place of regular 


get into 


places where they 
its influence in any 


shop will inevitably be good. This much 
should be said in simple justice to what is 
one of the newer and perhaps least appreci 
ated machine tools, 

As to the new milling machine referred to, 
that will probably form the subject of an 
illustrated article before long, and need not 
therefore be further referred to now. 

At the shops of 

THE LANE & 


BODLEY COMPANY 


I found much to interest me. They have 


been developing the habit of doing new 
other 


somewhat unusual things are building in the 


things in new ways, and amongst 





A Heavy Min 


much 
Amongst the other advantages 


work to be done 


nomically. 


better more eco- 
which they enjoy is that they are sufliciently 
far to the some 
degree the universal pall of black coal smoke 
Which pervades and overhangs the city, 
growing thicker and darker as manufactur- 
This 
relatively clear atmosphere permits the sun- 
light to pass through it. And after that it is 
and the windows 


northwest to escape in 


ing interests extend and multiply. 


only a matter of windows 
are there. 

Mr. Holz has taken with him to the new 
shop the excellent methods pursued in the 
old, which have described in 
columns, and the time of my visit was 
mostly taken up in examining some speci 


been these 


mens of a new line of milling machines 
which they are developing, and in watching 
an expert put their improved universal 
cutter and tool grinder through its paces. 
This machine was fully illustrated and de- 
scribed in our issues of March 15 and March 
22, 1894, and needs no further description, 
though it is proper to say, perhaps, that few 
mechanics will be apt to realize fully the 
convenience and the capacity of such a 
machine until they see it handled as I did, 
by an expert familiar with it 
entire confidence in it. 


and having 
a cup wheel 
surprisingly 


Using 


it was demonstrated to be 


efficient as a surface grinder, and it also 


ANG 
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same shops, though in separate depart 
ments, so far as the machine shop is con- 
cerned, two classes of engines which repre 
sent the extremes in engine construction ; 
one being the plainest kind of a plain slide 
valve engine, the other an elaborate, refined 
and The first named 
engine was aptly described by Mr. Lane as 


‘a mule.” 


handsome Corliss. 
It is an engine reduced to its 
simplest elements—self-contained, 7. ¢., out 
board bearing constituting part of the bed 
—overhung cylinder, and with the fewest 
possible chances for adjustment of any of its 
parts. The lagging is cast on the cylinder, 
7. e., the walls are simply made double with 
an air space between, and the front cylin- 
der head is cast solid with the cylinder, 
so that the tap bolts which secure it to the 
bed have no steam joint to maintain the 
integrity of, but have only to hold the cylin- 
der in place. 

The guides are bored, and the crosshead 
has a wedge on the lower side only, the 
upper side running directly upon the upper 
guide, cast-iron to cast-iron, with generous 
bearing surfaces. When this crosshead is to 
be adjusted a nut on the piston rod is 
slacked, and the then be 
adjusted independently, because the piston 
rod is in a slotted hole in the crosshead ; that 
is to say, the hole is slotted vertically, allow- 


crosshead can 


ing the crosshead to be shifted upwards to 
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compensate for wear and yet keep t! 


piston rod in its proper place this bei: 
again secured by simply tightening the 1 

The eccentric strap is babbitted and cant 
be adjusted ; there is no outside adjust 
for the valve, except by shifting the ecc 
tric, and the only other adjustment of a 
taking off 

The guide for the va 


kind for the valve involves 
steam thest cover 
stem is twice as large as usual—formed 

taking a large square bar and drawing 
and runs in babb 


No part 


the engine is tooled or finished except whe 


down to form the stem 
with no means of adjustment. 


it is absolutely necessary, and yet the m 
chine looks well, because it has the appea 


ance of having been made so ** on purposé 


and is made in what an old mechanic—frie1 


of my youth would have called a ‘‘ rou: 


and workman-like manner.” It certair 


looks well adapted to the purpose for whic 


it is intended—saw-mill, brick-yard = ar 


similar work, where history tells us that 
‘when the cy linder gets cut, the negr 
engineer bores it out with a grate bar,” ar 


‘oil gives out and water is used till a hog 
killed.”’ 

Not the least remarkable feature about th 
engine is the fact that it has to be sold 
about four cents a pound. 

Of course, an engine sold at four cents 
pound must not cost five cents a pound | 
build, and a typical machine shop job o 
this engine is that of boring and facing th 
cylinder. 

As previously stated, the forward cylind 
head is cast solid with the cylinder, and th 
counterbore at this end is not a counterbo: 
at all, strictly speaking, but is simply cas 
the finished 
that when the boring tool, starting at th: 


or cored larger than size, s 
other end, comes to this enlargement the cu 
is finished. First the cylinder is fixed upor 
a boring-mill table, and the hole for stuffing 
box and piston rod bored, while at the samy 


time this end of the cylinder is faced off out 


side for a true bearing on the bed. Then 
is turned up the other way, placed over 
stud which fits the stufting-box hole and 


upon a true ring, clamped and bored by 


plain Mushet tool, which is made doubl 


ended and equal in length to the bore of thi 


cylinder. A roughing and a finishing c 


are taken with separate tools, and the whol 
job on a 10-inch by 16-inch cylinder has bee: 
done in 8 hours 25 minutes; a 51-inch Nil 
boring mill being the tool used. 

Those who visited Chicago in 1893. wil 
that some of the Lane & Bodle, 
exhibited cet 
tain rather radical departures from conven 


remember 
Corliss engines shown there 


tional designs; amongst these innovation 
being the abandonment of the square cor 
ners at the ends of the cylinder and, instead 
of these, making an equal thickness of meta 
the 


means, of course, boldly rounded corners in 


all around valve chambers—whicl 
stead of square ones, and round flanges 1 
the bottom of 


of square bases. 


the valve stem hoods instea 

This style of engine was i! 
lustrated in our issue of January 25, 184 
and few, if any, are now built the old sty): 
in this shop. When one gets a little accus 
tomed to the new form he is impressed with 
the idea that if Geo. H. Corliss had not hap 
pened to make his engines with squar 
blocks at the four corners of the cylinders 
no one would now think of making then 
would, after striking th 


circles for the valve seats, simply open h 


so, but instead 
compasses and strike a larger circle, givin 
the proper and a uniform thickness of meta 
about it. This seems the natural thing | 
do, and it looks right. 


The bed of this engine is also a new ce 
parture, being a true box section—squar 
with slightly rounded corners and without 1 
opening of any kind except at the ends 
one of these being concealed, of course, b)\ 
the main bearing; ‘the pedestal being cas‘ 
solid with the the bed. There is 
no doubt, of course, that this bed is fun 
tionally right, and it certainly looks excep 
tionally neat. 

There 


rest of 


are but three principal castings 
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ut the engine—the cylinder, the bed 

the fly wheel. Making the bed in this 

may seem a simple matter, and it really 
» | suppose, and yet engine beds of simi- 
ippearance, made in Europe, usually have 
nings along their lower sides, or what 
iount to openings so far as weakening 
cts are concerned, @. é., openings that 
e been stopped with sheet metal and 
nted over; in fact, there is some ground 

suspecting that some of the castings 
»wn by foreign founders at recent exhibi 
ns, and which puzzled our own foundry 
n to know how they had been pro 
iced, had been doctored considerably by 
se wicked foreigners even to the extent 
machining and filing their entire outside 
rfaces before painting them in some Cases. 


Returning to the engine, amongst the de 
ils noticed were that crank pins are simply 
ced or shrunk in and secured in no other 
y, either by nuts, riveting or keys. When 
nguired about this departure from usual 
practice, Mr. Lane said it was their belief 

itifa pin fitted properly throughout the 
entire length of the fitted portion, it would 
hold as well without these ‘extra means of 
securing it as with them, and that if it did 
it fit properly no such devices could make 

good job of it. They had, therefore, 
adopted the plan of measuring crank pin 
holes at each end and in the middle, and 
both ways, ¢. e., vertically and horizontally, 
at each point. The pins were gauged in the 
sume way, and they were thus sure that the 
predetermined allowance for pressing or 
shrinking was made not merely at one point, 
but practically at all points of the fit, and 
they had found the plan to work well. <A 
careful record is at present being kept of 
every such fit—the exact measurement at 
every point of hole and pin, together with 
the exact force required to press the pin to 
place, and it is the intention eventually, 
when sufficient data have been secured, to 
mark on the drawings the exact size to 
which the work is to be bored and turned, 
instead of marking both hole and pin 2}} 
inches, for instance, and then depending 
upon someone’s knowing that 2!} inches 
inches, but for the 
pin something else more than 21} inches, 


for the hole means 2} 


the amount of excess being a mere tradition 
of the shop, or a piece of folk lore ; in other 
words, depending upon someone’s knowing 
that the figures given are not correct, and 
that the work must be made to some other 
figures, and then also knowing what those 
other figures are, 


Tool builders are in the habit of making 
lathes of all sizes the same hight from floor 
to centers; and these Corliss engines, or 
at least all sizes up to 32-inch cylinders 
(which includes nine-tenths of the shop’s 
production) are made 27 inches from floor 
line to center line. This is found to be very 
handy when it comes to making up cross 
und tandem compounds, because any de 
sired combination can be made—any cylinder 
can be put on any bed or any two cylinders 
can be put together tandem without a break 
in the floor line; and not only this, but the 
special tools for boring and finishing cylin- 
ders are very materially reduced in number 
ind cost as compared with what they would 
he if the hights of center lines varied for the 
\ifferent sizes of cylinders. 


Milling machines are used considerably, 

d will probably be used still more. 
retty large cutters are employed in milling 
through the Corliss valves where the stems 
t into them, and a number of milling cuts 
re made on the governors which are of the 
high-speed type, and are made in lots of 100 
eich, being so designed that one size of gov- 


Some 


ernor answers for a wide range of sizes of 
ngines right or left hand. A thing noticed 

connection with this governor strongly 
»pealed to my sense of the eternal fitness 

things, and that is that the pulley at- 
iched to it is simply a neat, straight- 
rmed standard pulley, such as are made 
nd used by the thousand, and can be had of 
iny first-class maker of transmission appara- 
tus. This seems a matter almost too small 
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to be talked about, but I have seen so many 
governors on engines of this class driven by 
special, webbed and finished-all-over pulleys 
not looking half so neat and sensible, yet 








A FLoor HANGER. 


costing four times as much to accomplish 
precisely the same purpose, that this seems 
to me to be one of the typical features about 
the engine that is worth mentioning. And 
if the speed of the engine is to be changed, 
any standard pulley of the required size will 
vo in the same place, and will look as 
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that can reasonably be applied to them, and 
their numbers noted. Thus any pattern can 
be identified or found either by name _ or 
number; the system is perfectly elastic, and 
it is very simple The complete scheme 
contemplates also a book for each foreman 
small enough te be carried in the pocket and 
with numbers and names entered in such a 
way as to make identification of any pattern 
or casting easy 

In the accompanying view of a floor 
hanger, for instance, the pattern number is 
seen at the right near the base, and from 
What has been said, anyone familiar with 
such matters may easily imagine what the 
pattern record would be for that job. In 
cidentally it may be proper to call attention 
to the fact that this floor hanger exhibits 
some very creditable points of design. ‘To 
begin with, it is handsome, and it is func 
tional—gives extreme and perhaps nearly 
the greatest practically possible rigidity for 
its weight, and is especially convenient 
when the half boxes are to be removed from 
the shaft 
part. of the hanger is taken off, and the 


By removing two bolts the upper 


upper half of the box can then also be lifted 
off. The lower adjusting screw is then run 
down away from the box, and one of the 
lateral adjusting screws run back, when 
the remaining half box can be turned up 
over the shaft, and removed. It will be 
noticed that when the box is to be put back 
one of the lateral screws that has not been 
moved, and the upper adjusting screw that 
goes back to its original position when the 
upper part of the hanger is again bolted in 
place, locate the box precisely as it) was 
before it was taken out, and it is necessary 





though it were designed to go there. 

The system of pattern accounting in 
use here is certainly much more simple 
than most of them, and seems to afford 
a complete record and a means of quickly 
finding any pattern or set of patterns. 

To begin with, every pattern is num 
bered consecutively as it is made, and 
there is nothing to designate it except 
nothing but 





its number-—no symbols — 


COFFIN & LEIGHTON, 


SYRACUSE, 
N.Y 
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the number. In a number of books kept 
in the drafting room 
a record of these pat 
terns is kept, a page 
of a book being de 
voted to each pat 
tern. The pages are 
numbered consecu 
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tively throughout 
the entire series of 
books, and on the 
back of each book is 


marked the number 





eo 


Fig. = 








of the first and last 
pages in that book. ae 


Each page is de- 


voted to the pat 


a 


tern of corresponding 
number and in a suit 
able blank printed at 
the top is entered all 
the particulars need 
ful to know regard 
ing that pattern—the 
engine or other ma 
chine to which it 





belongs, the name 
of the piece or part, 


approximate size, 





location of 
in the pattern stor 
age-house (section 


pattern 


and shelf), number 


of separate — pieces 


oy | 


belonging to the pat 
tern and the number 
of special core boxes 
if any. The lower 
two-thirds of the 
blank, 
and here may be a 


SYRA.,N.Y¥ 


page is left Fig. 5 


sketch showing A Mew 
changes, or any re- 
marks may be entered concerning that pat- 
tern. 

In another book all patterns are entered 


and indexed alphabetically by all the names 


Fig. 4 
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THREAD AND CENTER GAUGE. 


only to run the others up to a bearing. 


This feature is important at times when 


things are hot and time is short. 


F. J. M. 
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A New Thread Gauge 

Every machinist who has cut many inside 
threads on the lathe has experienced the 
difficulty arising from the fact that the V 
notch in the ordinary thread gauge is too 
large for the smaller inside threading tools 
A correspondent of ours once recommended 
filing off the side of the gauge at one side of 
the small notch, but this, of course, is objec 
tionable, because it spoils the gauge for 
larger tools and for setting outside thread 
ing tools 

We illustrate herewith a new gauge which 
has an adjustable notch, ¢. e., a notch, or 
rather two notches, which can be made as 
small or as large as may be desired, and in 
arranging for this several other good features 
are secured, as shown by our illustrations. 
The right 
hand end is ground at such angles that the 


Fig. 1 shows the tool full size. 


movable blade when held firmly against 
these edges by the pivoted link forms the 
required angles, as shown. The link re- 
ferred to has only a very slight movement 
either way, and binds the blade securely 
By this 
construction all surfaces to be ground in 


when pressed in either direction. 


making the gauge are outside surfaces that 
can be ground by plain wheels, accuracy 
depending upon the fixtures in which the 
parts are held when being ground. 

Fig. 2 shows the gauge being used to 
test the threads of a tap; Fig. 3 setting an 
outside threading tool in the lathe (it is here 
evident that by turning the gauge over 
both sides of the tool would be gauged) ; 
Fig. 4 shows it as used for setting an inside 
threading tool, a portion of the lathe face 
plate, and part section of a ring being 
threaded as shown. Figs. 5 and 6 show 
the tool used as a drill-grinding gauge and 
asanut gauge. The gauge is made of hard 
steel, is graduated on both sides—four 
different scales, and the entire perimeter is 
accurately ground 

~ 
Notes on Jet Condensers and Air Pumps. 


By A. BoLLIncKx 

In arranging for jet condensation with 
engines of ordinary dimensions, it is neces- 
sary to use considerable caution, as by reason 
ofthe short time required to overtlow there 
is danger of water backing up into the cyl- 
inder at stopping, or slowing down, and in 
such a case a breakdown is likely to occur on 
again starting ahead 

It is not always convenient to arrange the 
injection valve within such range of the 
throttle that it can be at once closed on 
slacking the speed, and even where it is so 
placed it is much more satisfactory to pro- 
vide against flooding in a way that allows 
the valve to remain at normal opening, as 
the injection requires some attention to 
properly readjust after being once changed. 

The best all around method of accom. 
plishing the desired result is to place a float 
in the condenser, an air cock being operated 
by the lever when water rises above a safety 
point. This arrangement relieves the en 
gineer of all anxiety, his only responsibility 
being to see that the apparatus is main- 
tained in proper repair and working con- 
dition. 

If a float cannot be used, a simple air 
cock, worked from near the engine throttle, 
will be found the next best device, as by a 
turn of the hand wheel at slowing down air 
enters the condenser and holds the condensa- 
tion water back without necessitating the 
closing of the injection valve. 

The class of engine known as ‘“high- 
pressure condensing,” in which there is no 
vacuum under normal conditions—the ex- 
haust steam being simply discharged into a 
tank of feed water for the purpose of heat- 
ing the latter—should be supplied with a float 
and air cock, as on stopping the steam in 
cylinder on exhaust side of piston is liable to 
condense, and in that case, unless proper 
provision has been made to prevent it, the 
feed water in tank will block up in the 
engine and possibly fracture the cylinder 
head when steam is again turned on. 

The use of a float in either type of engine 
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prevents flooding due to the pumps failing 
to function properly 

Air pump valves are often found broken, 
if of of the 
often used, and in such cases the pump is 


metal, or torn, if soft rubber so 
likely to fail to clear the condenser 

Foreign substances, waste, chips, etc., are 
the 


where the valves open downward 


very often jammed in passages, and 


hanging 


held to their seats by springs the stud 
nuts are liable to work loose, letting the 
valves fall into the chamber below. For 


this reason pumps should be designed with 
lifting valves only, in which type the springs 
can be much lighter, and the seating is far 
more satisfactory than where both the weight 
of valve and column of water must be bal 
anced by the stiffness of a wire coil 
Brussels, Belgium. 
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LETTERS FROM PRACTICAL MEN. 


The Proposed New Standard Screw 
Thread. 


Editor American Machinist: 
In the article in your issue of February 


14th, on the ‘Proposed New Standard 
Screw Thread,” I think we as users of ma 
chine tools can all agree with Mr. H. J 


Hendey, as to the desirability of a standard 
size for lathe centers and spindle noses for 
face plates. Of course, those of us who are 
compelled to keep on with the old tools will 
receive no direct benefits, but that is no rea 
son why the best form at present known 


should not be adopted for all regular work. 


\ 
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I am however well aware that to keep lathe 
center holes near enough alike to insure in 
terchange for work made during a term of 
years, and by different shops, will require 
more care than might at first seem necessary. 

Regarding the ‘‘ wild cat 
of 29 degrees, as Mr. Smith calls the angle 
rack teeth 


measurement ” 


for sides of and worm threads, 


the Brown & Sharpe Mfg. Co., in their 
‘*Treatise on Gearing,” page 14, Fig. 8 


show a very simple and convenient way of 
obtaining this angle, and while it is not 
likely to be so universally known as the way 
to obtain an angle of 80 degrees, yet I 
hardly think 
against this angle, inasmuch as it is already 


that should weigh heavily 
established for its present uses at least. The 
production of this angle of 29 degrees, as 
given in the book above noted, may be thus 
Upon a straight line A B with 
any radius describe a semi-circle ; from the 
extremities of this semi-circle with one half 
its radius describe arcs cutting the semi-cir- 
cle in points a }. Straight lines drawn 
through these points of intersection a } and 
the extremities of semi-circle A B will form 
with the straight 


described : 


angles of 754 degrees 
line A B. 

About ten years ago, in cutting some very 
coarse pitch square thread screws (2} inches 
diameter, 2 inches pitch, quadruple thread), 
my attention was directed to the fact that 
this style of thread as ordinarily made does 
not fit the nut if the nut is cut in the lathe 
in the ordinary way, but it bears only at its 
extreme corner until by use this corner is 
worn off, or mashed down toa broader bear- 
ing. 

The cause of this trouble is that the cross- 
section of our screw thread és not square, but 
is in reality a trapezoid attached by the 
shorter of its parallel sides, or, in other 
words, of a wedge shape attached by its 
narrow The the 
thread in the nut ¢s square in cross-section, 


end. groove forming 
however, and obviously the fit is as stated. 
Of course, the easiest way and the best way 
quite likely to correct this fault is to shave 
the nuts with an accurate tap. 

The cutting under of the the 
square screw thread, for such it really is, 


sides of 


increases with the increase of the angle of 
the spiral, and sois most noticeable in screws 
of relatively coarse pitch. 

C. S. Beaca. 
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The Camera in the Machine Shop. 
EditorAmerican Machinist : 

It is surprising how few drawing rooms in 
machine shops are provided with a camera 
added to the 
shop that costs so little that will help so 


There is nothing that can be 
much in the sale of the products of the shop 


asa small camera. Nearly every shop that 
builds machinery has at times a tool or ma 
chine under construction out of the general 
line, and a small photo of it will in many 
cases help an intending purchaser to adapt 
his wants to some machine that the concern 
has patterns of. 

Nearly every shop is at times putting in 
new tools, and has some old ones to dispose of. 
Some machines do not have name of maker 
on them, and it is hard to make an intending 
purchaser at a distance understand the exact 
build of the tool or machine for sale by a 
written description, but if a small photo or 
blue print can be sent, he knows at once the 
general appearance, and a short written 
specification enables him to decide if it will 
suit his wants. 

A camera 4 inches by 5 inches, with com 
plete negative and printing outfit, can be 
purchased for not to exceed $15, and will 
even in one sale of an antiquated tool or 
machine pay for itself. 

In the sale of new tools even a blue print 
conveys to the purchaser a better idea than 
some of the poor wood cuts we see in even 
the latest 


purchased by 


catalogs, and a_ tool 


the 
manufacturers 


recently 
the 
when it arrived 
looked very much different from the cut in 
the catalog. 


writer from one of 
leading tool 


Now a word in regard to taking photos in 
dark portions of the shop or at night. Place 
your camera at a suitable distance from the 
object, place a lighted candle or lamp on a 
central portion of the machine and focus on 
the light so it comes up sharp, cap your 
lens, place plate-holder in position, remove 
the light from the machine and use a flash 
light, uncapping the lens the proper length 
of time. Now the flash light is a very sim 
ple thing. Procure some magnesium powder, 
take a long stem tobacco pipe, wrap some 
cotton around the bowl so it will extend a 
little above top of bowl, place some of the 
magnesium powder in bowl, saturate the 
with alcohol and light it when the 
pipe is quite warm, blow through the stem, 
which will force the powder into the flame, 
making a dazzling light, at same time uncap 


cotton 


lens, and if the exposure is timed right and 
focus sharp you will have as fine a negative 
as youcould wish. Of course, a little prac 
tice will help in producing fine pictures. 
Angelica, N. Y. F. H. JACKSON. 


Some of the Difficulties of Running a 
Machine Shop, 
Editor American Machinist : 

Every week, for long years, the AMERI 
CAN MACHINIST has been taken out of its 
wrapper by me, and its pages enjoyed, and, 
from time to time, I have contrasted the ap 
parent ease and comfort of editing a paper 
like yours with the trials and tribulations of 
running a machine shop. 

Harper's Monthly is responsible for the 
general belief that the editor has an ‘‘ easy 
chair,” and, surely, you are not behind it in 
modern appliances. 

A delightful week spent in your company 
proved to me that the cordial and even tem- 
per not only of yourself, but of all those con 
nected with you, is not a mask assumed on 
the appearance of your friends, but a true 
characteristic, which seems to me should be 
the result of entire freedom from worry. It 
may. be some little trouble to give every 
body the best place in your paper for their 
‘‘ads”’ ; it may have cost you some thought to 
get so nicely going, and perhaps some 
trouble to make the men who always want 
the inside track, understand that there is 
none, But beyond selecting articles to print, 
and calling on your patrons, who are always 
glad to see you, there does not seem much 
for the editor to do except to acknowledge 
checks. 

Now, look at us, Mr. Editor—at us who 
are M. E.s and run machine shops, and 
weep. 
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Look at the 
over jobs that we never get; 


do 


think of our 


amount of figuring we 


feelings when we discover that some other 
shop can doa job at 60 per cent. less than 
leaving us 
that 


and 


we can do (and make money) 
the 
‘‘anyone is welcome to it at that price, 
that takes it at 
will get ‘stuck.’ ” 


only poor consolation of saying 


whoever any such price 


Remember how we have to make a price 


on a thousand articles ‘‘ just like the sam 
ple,” on a spot cash basis, and then be asked 
to make up a sample ‘just a little larger 
here, and a little fuller 
payment to be made when the model is sat 


mite there, ete 
isfactory. 
Think of the terrible strain on us every 


week, when we are obliged to forego the 
fortunes thrown at us by the ‘‘ Common Ne 
cessity Co.,” who offer us the opportunity of 
making 1,000, payment to be made in stock 
of such employ, full paid and non-assessable, 
which fortune as soon as 


will be worth a 


goods can be had to fill orders, yet we are 
still obliged to scratch round for wages and 
next week’s bills 

Think, again, of the absolute lack of judg- 
ment we have shown in buying the Bi-Jones 


lathes and the Smithson’s planers, or the 


Sharpsmith’s millers, when such superior 
tools could have been obtained of the 
speaker ; saddest of all, picture to yourself 
a customer who is going to pay weekly, 


coming into your office with fire in his eye 


and no money in his pocket, wanting to 
know how you can get 354 hours out of 
one man’s time in a week; who is sur 


prised to know that six men were at work 
for a understand 


blacksmith’s 


week ; who cannot why 


you cannot get a helper to 


work for love, or why fire consumes fuel, 
and is astonished to hear that a draftsman’s 
time is charged, or that the cost of material 
and labor together do not represent the cost 
of an article. 

He wants to set your prices and regulate 
your business; he can get just as good 
work at Whitemiller’s at half your prices ; 
he thinks odd sizes of taps and screws grow 
believe there are 


does not 


~ 
any more good machinists to be found nowa 


on bushes ; he 


days, anyhow. 
(What would he think if he were charged 

for all this time that he has wasted !) 
Consider the time we have to spend in 

trying to show that 


gain power, and how we 


gears do not 
toil to 
make people see that no matter what shape 
is the hole made in the bottom of 


several 


have to 


a quart 
pail, you cannot draw more than a quart out 
of it. 

Again, think of the people who honor you 
with an order, and with drawings that show 
just what they do not want, and tell you to 
“‘use your judgment,” and then kick like 
steers when your judgment 
their own; they know just what they want, 


contravenes 


but are unable to tell you what it is, until 
they see that what they ordered is not what 
they want. 

Call to mind, Mr. Editor, the friend who 


sends ‘‘perfect working drawings,” just 
covered with figures and directions, but 


never gives the total length of anything, but 
allows you to add up the lot of figures to 
get at it; who never marks the kind of ma 
terial to be used in any part—unless it is be 
yond question that only one material can be 
used—who always calls steel castings cast- 
steel ; who tells you to bore a hole when he 
means drill ; who gives a lot of queer names 
to parts which mean nothing to you or to 
the patternmaker or to the foundrymen. He 
writes to you to make a little hole which is 
on the left of the little ‘‘ dingus™ in the lett- 
hand corner, of wheel No: 3 just twice as 
large, and gets mad when you follow his 
orders, because he finds that he meant four 
times as large, but knowing nothing about 
the areas of circles he got badly mixed. 

Then, think of all the bulls you can make 
yourself ! ! 


Since the above was written the writer 
has gained some inside information concern- 
ing the difficulties of running a trade paper, 
and he is now quite willing to stick to the 
machine business—and has come to the con 
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clusion that perhaps it encounters as fe 
until the tith 
is exchanged for R. I. P 


".D 


ills as is to be hoped for 
M.E 
FORBES 


Nuts for Fly Wheels and Foundatio: 
Bolts—A Hinged Caliper. 


Machinist : 
We have the pleasure to send you bl 


Editor American 


print of the nut we make use of to assem! 
our fly wheels, and for our foundation bolt 





=  : 

| 

Bia 
| 
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FLY-WHEEL NuTs. 


It is a The 
wrench has six grooves, not more, and it is 
therefore sufticient to place a broach [key | 
the the nut at the 
moment when the grooves meet for entrain- 
ing the nut with the wrench. I am using 
this system for the last 10 years, and it is a 


round nut with a groove. 


between wrench and 


device of my own which I invented after an 
accident that happened through tightening 
a foundation bolt, the open six-sided wrench 
having got open. 

I therefore first thought to make the six 
sided wrench closed, and after that was soon 
led to make it round, as shown. 

for the 
‘““A Me 
I forward the plan of the calipers 


Concerning the calipers, I 


part of 


am 
greater the opinion of 


chanic.” 








re 
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IMPROVED CALIPERS. 


I devised, and which I have been, with 
The work 
man can, with the greatest ease, detect one 
fiftieth of a millimeter [about .0008 inch] 
between the gauge given and the piece he is 


finishing. 


success, using for long years. 


These calipers are especially useful for 
finishing pieces by means of emery wheels 
grinding we are performing on Brown & 
Sharpe’s and Landis Bros’. machine tools. 
Concerning your paper, we are glad to 
state it renders us great service in showing 
us the most practical way of working, and 
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has been most useful for our buying 
(merican machine tools 
L’ ADMINISTRATEUR DELEGUE, 

Brussels, Belgium. H. BoLLINcKX 
The Co-operative Contract System. 
liter American Machinist: 

lhe current literature of the day relating 
the labor question contains so much of a 
nsational character, and often, indeed, so 
storts actual facts as to become a disturber 
the peace. Itis refreshing to meet with 
treatment of this subject that is perfectly 
ree from bias, and that tends to allay, rather 
han excite antagonism between the em 
loyer and the employe. 

The ‘‘ co-operative contract system” pre 

nted and explained by Mr. John Richards 
n the AmerIcAN Macuinist of Novem 
er 15th isa happy effort in the right dire¢ 
ton, 

Not to trespass on your valuable space, or 
n against the time and patience of your 
aders, I will endeavor to ‘* boil down” 
. few thoughts I may have on this subject. 
Just how far the system named by Mr 
some 


Richards, as employed in parts of 


England, may be made available in the 


United States, is, of course, an open ques 
ion, 

There is comparatively little known, I 
think, of the different systems of compensa 
ting skilled labor now used in this country. 
Not that any special effort is made to keep 
such matters a secret, but while this’ great 
problem is being worked out it cannot be ex 
pected that men who are earnestly wrestling 
with the subject should be anxious to rush 
into print in making known their plans or 
experiments along this line. 

There are evidently many reasons why no 
concerted action can be had between manu 
facturers looking to anything like uniform 
methods. In most of the smaller machine 
works, such I mean as employ from a dozen 
to fifty workmen, the clerical force is usu 
ally very limited, and too much system is 
considered inimical to prosperity; therefore 
the cost of anything they build is rarely 
ever known. 
would cut 
fancy, in such shops, but when once estab- 


The co-operative contract 


system an awkward figure, | 
lished would doubtless reveal some startling 
They find, 
many parts of their work could be supplied 


facts. would perhaps, that 
by other makers at a greatly reduced cost, 
and that in some cases an actual incongruity 
existed between different lines of their work 

I must digress a little here to speak of a 
friend who once undertook lines of work 
that he found would not keep company. He 
was running a cotton-mill successfully, and 
having power to spare concluded to manu 
facture printers’ ink in an adjoining build 
ing. I need not tell your printers that the 
cotton lint that continually floated in the air 
through those buildings did not enhance the 
value of the ink when mixed with it, so the 
ink factory had to go. 

There may not be so great an incompati 
bility between the products of a machine 
shop, yet there are 
which I have met with, in the experience of 
manufacturers, where one line of work could 


numerous instances 


only be maintained by drawing on the prof 
its of another. With the co-operative system 
in use such a condition of things, if existing, 
would not be likely to continue. 

The most objectionable feature, it seems 
to me, in the co-operative system, may be 
found in the method of arriving at the price 
fany particular machine, and thus publishing 
to the world, as it were, its exact cost. This, 
from a business standpoint, is unwarranted 
in all commercial transactions, and is no- 
where more objectionable than where the 
inquisitive American character prevails. 

When, however, a line of work 
come established and shop prices for same 
tixed, it obviates the necessity of estimating 


has be 


costs, as When new and original machines 
are contemplated, so that the contract system 
in this case becomes practically another form 
of profit-sharing, and only differs from an 
annual or semi-annual distribution of profits 
in that the interests of the workmen in the 


first instance are enlisted in the cost of each 
machine, or lot of machines, while in the 
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latter case they only care for general results 





incentives equally strong to inspire diligent 
service 
Many industrial enterprises of all kinds 


are now successfully employing a profit 
sharing plan, and such is the general interest 
taken in it that only recently, I believe, a 
company. of representative men have been 
formed to promote the introduction of this 
system 

One of the largest of Western shops has 
employed for several years a system dif 
fering from either of those named, and 
in some respects superior Here ma 
chines are not estimated on as a whole, but 
contracts are entered into with certain work 
men for certain parts of the work. For in 
stance, one or more molders agree to make 
and deliver in the machine shop, perfect 
castings at a fixed price per pound All 
material being fur 


foundry facilities and 


nished by the company. These contractors, 
and the men they employ, are paid ordinary 
wages statedly, and these amounts stand 
charged against credits accruing from the de 
livery of castings. 

In like manner certain workmen engage 
a fixed 
help to 


accomplish the task in the stated 


to erect a number of machines at 


price, and they employ enough 
time. 
When completed they receive whatever dif 
ference may exist between the amount paid 
themselves and men as wages, and the con 
tract price 

Such contracts will necessarily havea great 
range, and, indeed, extend down to individ 
ual operations, or piecework. In this way 
the concern may contain a number of work 
ing foremen which assist greatly in conduct 
ing shop affairs 

In these methods it will be seen that all 


workmen do not share in whatever bonus 


may be earned by the contracting parties, 


but while it is not obligatory upon the 
‘gang boss,” as he is called, to share his ex 
cess of earnings, yet such liberality is often 
found in them, and it is noticeable that such 
acts always draw around such persons the 
best and most willing help. 

The system enables accurate costs of com 
the office, so 
that all matters of this kind remain with the 
management, where they properly belong 

* QUIRK,” 


plete machines to be kept at 


Cam Roll for Compressing Shoe Heels. 
Editor American Machinist : 

Referring to a recently published question 
and answer in regard to cam rolls for com 
pressing shoe heels, | would say make your 
Have it 
case-hardened (by the same process as smaller 
bulk) 
heat, encased in animal charcoal or 


shaft and roll of Lowmoor iron. 


articles are done in by continuous 
bone 
dust. 

You will find you have a roll of the hard 
ness of tool steel to any depth you choose to 
make it according to the length of time it is 
kept under heat, and for wearing qualities 
far superior, still retaining its form, size 
and strength in the fibrous structure of the 
interior. I can refer you to parties who are 
using it for cams and cam rolls and ratchets, 
ete., where very severe work is required of 
them, and they will outwear tool steel sev 
eral times over by actual test. My own ex 
perience in several articles made of it is the 
same—it would be cheaper and easier made. 
Irregular shaped pieces made of it retain 
their shape in the hardening process. The 
same you cannot say of tool steel. 

Newtonville, Mass. J. H. WALKER. 


Babbitting Solid Boxes, 
Editor American Machinist : 

As a suggestion to Mr. Haines for bab- 
have several times 
made use of asphaltum varnish applied to 
the journal and allowed to dry. 


bitting solid boxes, I 


This will 
not consume much time, as it dries rapidly. 
It may be laid on to almost any desired 
thickness, according to size of journal or re- 
quired should be 
taken that it is evenly applied ; then after 
pouring box, pour on turpentine or gasolene 
to cut the varnish, and the shaft may be 
readily removed. 

I have also in cases where the shaft might 


looseness of fit. Care 
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thin tissue 


paper, such as may be found at any grocery 


used 


driven, 


be readily very 
or tobacco store, well oiled to make it adhe 
sive, wrapped on to shaft to required thick 
ness, and usually find no trouble in removing 
shaft. 

The varnish will usually be found most 
to even re 
move the shaft after filling if the job is well 
done, and | filled 
places in shafts where it 


convenient, as it is not necessary 
have in extreme cases 
boxes on small 
would be impossible to remove the box 
without melting the babbitt out, yet had no 
trouble in securing a good running fit. | 
find most trouble with solid boxes, not in 
filling the box, but in keeping the babbitt 
tight in box after it is filled. I know of no 
other way than drifting, but that is not 
practical in a jobbing shop where every box 
is a different size. Perhaps some of your 
readers might give us their experience in 
that line, as I 
found a way to overcome the difficulty 
Mich. 


have no doubt someone has 


Coldwater BABBIT' 
A Pecullar Chip. 
Editor American Machinist : 

I mail you to-day a short piece of ‘‘ chip” 
made whilst turning a piece of 18-inch ma 
chinery steel 
I thought per 
haps you might 
like to illustrate 
it, as I think its 
peculiar appear 


ance might in 
terest some of 
your readers, 


and at the same 
time I 
like to know if 


should 
any of them 
have come across 
anything = simi 
lar 

The cut was 
made by a 
‘“‘racker” tool 
with a feed of 
about 20 to the 
inch, and, as 
you will see, the 
chip resembles 
a roughly cut 
14 inches 
diameter, 12-pitch, the angle of thread being 
nearly correct ; 





screw 


the chip was made on a 20 
inch Flather lathe, by Joe Fraser, one of the 
hands in my department; he afterwards 
tried repeatedly to reproduce it, but failed 
in every instance, and I am inclined to think 
that it will prove a hard task to make one 
like it under similar conditions. 
RicuaArp Turrsk, M. M 
Columbia Mills Co 

Columbia, 8. C. 

|We present an engraving of the chip, 
life size, and consider it a curious example. 

Ep. | 


Train Resistance, 
Editor American Machinist : 

In the AMERICAN Macutnist for Febru 
ary 14th, Mr. R. E. Horton again defends 
himself from my criticism of his original 
‘Train Motion and 
In this last communication he says that the 


article on Resistance.” 
error of 21 per cent. which I found in his 
formula, by applying it to the Empire State 
Express is due either to a ‘‘ misconception 


of the principles or to the use of ex 


perimentally determined constants which 
do not apply to the somewhat extreme 
case. As to that, his formula is cer 


tainly clear enough to substitute in, and the 
values that I did substitute in it I obtained 
from the table he gave, and if he considers 
that 90 miles an hour is an extreme case to 
which his formule do not apply, I fail to 
see why he tabulates values calculated by 
his formula for velocities up to 150 miles 
per hour. 

But, again, Mr. Horton’s “error” may 
refer to my assumption of 26.6 as the per 
cent. of boiler pressure realized as mean 
effective pressure at a piston speed of 1,440 
feet per minute. I have in my possession a 
table giving the results of experiments up 
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to 1,400 feet, so that the case under con 
sideration can hardly be called an extreme 
one. If the figure is in error, it is in excess 
of the correct per cent 

If Mr. Horton did not 
and tables to be 


mean his figures 
he should 
high 


Perhaps that is 


taken seriously 


have said so. He gave values for 
speeds, and I used them 
where my mistake lies He says that ‘* not 
more than 85 to 90 per cent. of this (maxi 
mum) velocity could he depended on tora 
continuous run.” [Twas not aware that he 
employed a factor of safety, but knowing it 
now, I shall not attempt any more calcula 
tions by his formule. 

Once more, let me reiterate my claim in a 


formula 


condensed form There «a no 
extant for train resistance which gives reliable 
results avhe n the speed of the train és over 50 
miles pe 4 hour ’ 


C. W. MacConrp, Jr., M. E 


The New Screw Thread, 
Editor American Machinist : 
Lhave noticed the discussion of the new 29 
degree screw thread with some interest 
So far your correspondents give their ex 
perience with large screws cut with a tool 
Five or six years ago I needed a small 


screw that would meet the following re 


quirements—a screw that would work under 
considerable end pressure with little friction 
and no side shake 

Size of the screw is about £ inch diameter 
by 40 threads per inch ; lengths of the nuts 


in which the screws work are inch to 4 


Xs 
inch 

The V-thread was abandoned at the be 
ginning, as it would meet neither of the 
above requirements 


Then | 


angle of 


tried a thread with about 15 de 


grees side from perpendicular, 
which was a success 

The above taps and dies cut freely and 
smoothly; are quite durable, except that a 
tooth now and then will break if the tap is 
a little too hard 

Have made several thousand of the screws 
in the past five years 

I would have used a genuine square 
thread if there appeared to be any chance of 
its tilling the bill. 

I wish to say a few words in regard to 
calipers. Whatever advantages the spring 
calipers may have in small work, it cannot 
be gainsaid that riveted calipers, when well 
proportioned and made, are very reliable 
calipers for small as well as large work. 

When I started to learn the trade I bought 
several different styles of spring calipers, 
but later on, after becoming accustomed to 
riveted calipers, Lalways preferred the latter 
for close calipering and jobs that were a 
lathe. It 


took a little longer to set these calipers than 


considerable distance from the 


the springs, but when once set I could 
always depend on them. 

Milwaukee, Wis Frep. A. WELLES. 

A Cheap Planimeter. 
Editor American Machinist : 

M. E.’s reply to my article, ‘‘ A Cheap 
Planimeter,” issue January 10th, is good 
and to the point, as I find an error in work 
ing out the indicator diagrams too large to 
lose sight of or disregard, but to find the 
areas of cross-sections in machine design it 
is better than guessing, or the usual way of 
measuring. F. B. Howe... 





In ourissue of February 21st we reprinted 
from the Boston //erald an item referring to 
an alleged difficulty that had arisen between 
a Maine tool builder and a New England 
machinery dealer, and the unique method 
adopted by the latter to get revenge. We 
did not then, and do not know the 
identity of either of the parties, but we are 


now 


informed that a great many who noticed the 
item, have taken it for granted that Messrs. 
Hill, Clarke & Co., of Boston, are the dealers 
referred to. 
assured that not only has no such incident 
occurred in their business, but that their 
relations with the only builder of lathes they 
know of in Maine, Messrs. Fay & Scott, of 
Dexter, are entirely cordial and satisfactory. 


This is not correct, and we are 
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Special "Announce ements. 


GP Positively we will neither publish anything in 
our reading ane Jor pay or in consideration of 
advertising patronage. Those who wish to recommend 
their wares to our readers can do 80 as fully as they 
choose in our advertising columns, but our editorial 
opinions are not yor sale. 
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Machine Shop Milling. 


We publish in this issue the last of a 
series of articles on Machine Shop Mill 
ing,” which articles we think have done 
very much for the enlightenment of me 
chanics who have devoted comparatively 
little attention to milling, and we know that 


they have been followed and with 


much 


closely 


interest by those, as well, who know 


most of the subject. 


Though milling machines have been used 


for a long time, it seems probable that those 


who are most interested in them are only 


just coming to an adequate conception of 
the possibilities of milling operations 


oe 
rhe 


believe, 


first conception of milling was, we 
and natu 
idea of teeth, 
almost infinitesimal 


as a substitute for filing, 
this the 


cutting a chip of 


rally gave small, fine 
Ci h 
thickness. In our issue of January 17th we 
cutter 
French 
something 
The teeth 


by hand, 


published an engraving of a milling 
the celebrated 


probably 


made and used by 


mechanic, Vaucanson, 
more than a bundred years ago 
cutter were 
their arrangement 
that the 
mind as an analogous 
that the teeth 
the regular file 
had it not been for the difficulty of 
by that method the exact 
A cutter made in 


in this evidently cut 


and in and spacing it is 
apparent filing operation was in 
process, it being a 


fair inference would have 


been formed by cutters’ 
methods, 
preserving form 
desired this way cannot 
be crowded much under any circumstances, 
and with absolutely no facilities for sharpen 
filing, 


annealing and 


relatively 


ing it except by 


crowding and consequent rapid 
dulling was to be avoided. 

milling 
them, 


feeding, in 


There are 
from the 
most economically done by light 
fact, no other kind of feed 
ing can be done at all. But 
operations there is practically no limit to the 
feed that can be employed, except that im 


yet many operations 


which, nature of can be 


many in which 


in many other 


posed by the limit of the strength of the 
machine, or its driving power. If a sur 
facing cut is to be taken from a_ heavy 


casting, for instance, there can be no doubt 
made and inserted in 
each of which 


taking a chip 


but that cutters can be 
a head to make an end mill, 
cutters will be capable of 

as heavy as could be taken by a planer tool 
It is simply 
a problem of properly shaping the cutters, 


operating upon the same piece. 


and then driving them in a machine capable 
of backing up the work in respect of. stiff 
ness and driving power. 

If this idea 


roughing and finishing cutters are used in a 


is ever fully carried out, and 
machine designed more or less closely upon 
the Traversing ” 
machine, described in 


lines of Professor Sweet's ‘* 
illustrated and 
May 26, 1888, or the more recently 
‘* Ingersoll” but with far 
greater driving power, and far greater lateral 
rigidity of uprights, feats may be performed 


our 
issue of 


shown machine, 


in finishing cast-iron surfaces that are at 
present scarcely conceivable. 

For such a machine a radical departure 
would have to be made in the form of up- 
unlike the planer the princi- 
pal stress would be lateral instead of in line 
with the movement of the bed, and it would 
probably be found also that radial surfaces 
on the cutters would have to be abandoned, 
‘rake” given the tools so that they 
would cut rather than crush the chip off. 
Scrapers that take the lightest chip known 
in machine shop practice have no rake, or, 
rather, they have rake, but tools 
that must take a heavy chip must have rake 
to work well. 

Feeds have been mentioned in the series 
of articles just closing that, no doubt, have 
revelation to many, but it is 
morally certain that much heavier ones will 
yet be employed. 

We cannot, of course, pretend that these 
articles have covered the whole field of 
milling. They were intended originally to 
cover only one department of it, and it was 
soon found that it would be impossible to 
cover even that thoroughly without extend- 
ing the series to greater length than seemed 
advisable. We have by no means abandoned 
the subject, but shall bring 


right, because 


and 


negative 


come as a 


however, out 
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other matters pertaining to it, as from time 


to time it seems advisable or necessary to 
do so. 


ee 
Thin Versus Thick Fires. 





A statement is making the rounds of the 
tecbnical press to the effect that there is 
considerable economic gain in carrying thin 


data of 

experiments made showing marked decrease 

of fuel burned for the lighter beds of coal. 
As a fact, 


tires in steam generators—tabular 


matter of economy in steam 


raising is more a question of ‘ general 
average” than of mere depth of fire, or any 
other single factor, and the weight of coal 


that gives excellent 


a certain draught 


per unit area of grate 


results with pressure, fir 


ing interval, ete., is entirely inadmissible 
under different conditions, 

A thin fire requires, and during an ex 
periment would receive, greater care in 


distribution of the fuel, 
just suited to the rate 


the total fuel consumption 


maintaining even 


and with a draught 
of combustion, 
being also properly related to the special 
the 


a maximum 


radiation losses and heating surfaces, 
efficiency of the boiler would be 
aus regards water evaporated per pound of 
coal, 

But let 


for 


the boiler forcing, 


increased demands on 


same require 
the 


coal must be used per hour, and the draught 


power, more 


therefore increased. 


If the same thickness of bed be main 
tained, the furnace door must be opened 
oftener, in direct ratio of the fuel burned, 


and the amount of 


will be 


air passing through use 


lessly, approximately as the square 
of the coal consumption 
If the 


of steaming, 


first 
in excess for the 


correct for the 
it will be 
the 
resulting in 


air used was 
rate 
second and furnace 


will fall, 
this can 


case, temperature 


loss of and 


efficiency, 


only be remedied, in regular prac 


tice, by carrying a heavier bed of coal, and 
keeping to the original firing interval. 
Where forcing is necessary, the heavier 
bed allows of ‘‘side firing’’—coaling alter 
nately at sides of furnace—and this main 
tains more even heating effects than where 
the raw fuel is thrown over the whole grate 


at once. 

The grade of fuel also calls for considera- 
different brands of coal 
its particular layer depth for the most thor 
and the manner of induc 
whether by 


tion, requiring each 
ough combustion, 
the draught, 
its equivalent), or by increasing the ash pit 
greatly affects the 


ing a chimney (or 


pressure, very perform 
ance, 
Laboratory engineering is a pleasant, and 


at times a profitable employment, but those 


who indulge the spirit of exact research 
should carefully guard against the drawing 
of general conclusions from isolated in- 


stances. 

Proper encouragement to a genuine fire- 
found of far benefit in 
reducing the costs of steam generation than 
all the hard-and-fast regulations as to depth 
of fuel, ete., ete., that devised and 
kept in force for regular every-day running. 

ee 


man will be more 


can be 


The End of Congress, 
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our readers, 


By the time this issue of 
MACHINIST Congress 
will have adjourned and its members will 
have gone home. 


reaches 


This we regard as an un- 


mixed blessing, and it is to be sincerely 


hoped that it will be a long time before 
another such Congress—a Congress capable 


of doing so much to unsettle business, and 
at the same time so little in the way of posi- 


tive legislation in the line of the professed 
principles of its majority, 
principles—will be ag 


or of any other 
ain assembled. 

The people of this country respect men 
who are sincerely and consistently devoted 
to principles. They also respect legislators 
who consistently stand up for their professed 
principles. When such make 
mistakes, they are honest mistakes, such as 
erring humanity is ever subject to, and these 
mistakes remedied by subsequent 
legislation enacted in the light of experience. 
But 


legislators 


can be 


in this Congress, we are sorry 


to say, 
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little of sincerity has been manifest: 
There has been little apparent inclination : 


very 


the 
i consuming desir« 


the welfare of 
but 


put somebody *’ 


people o! 


consider 
country, instead 
in a hole” or to advance 
interests of certain seekers for the presid 
nothing of the flagr 
flaur 
In th 
practices men of both parties have been 


and the the 


tial nomination, to say 
corruption which has impudently 
itself upon the floors of Congress. 
interests of 


gaged, people w 


sent them there have been practically 
nored. 
There has never been atime during 


existence of the Congress when it would 1 
have been possible to have enacted wise ; 
beneficial legislation if only partisan or y 
sonal interests could bave been subordinat 
to the people’s interests. 

With the adjournment of Congress « 
the 
will be removed, and it is expected by mi 


more Obstacle to return of prosperi 
of those best qualified to judge that by n 
fall at the latest, if 
again be in good condition. 
me 


A Compound Locomotive Performan 


not sooner, business w 


They tellof alocomotive engineer runni 
one of the modern compound locomotiv: 
who, *‘ suspicioned she wasn’t just all righ 
but she worked better and pulled more car 
and so he said nothing and sawed wood 
But when she went into the shop it was di 
that the 
pressure cylinders had come off the rod a1 
the cylinder, t 
rings having expanded in the counterbore 


covered piston in one of the lo 


was stuck in one end of 


as to hold it, and the rod had been simp 


pumping in and out without doing ar 


work. 

Whether this is a joke on the engineer 
on somebody else 
look at it ; 


depends upon how y: 
but it is ‘‘an ower true story.’ 


—_-a>o—_—__—— 
Literary Notes. 

We have received the 
edition of Mr. Addison C. Rand’s book, en 
titled ‘‘ The Uses of Compressed Air,” wit! 
illustrations. The fact that this book has s 
soon reached its second edition indicates thi 


copy of secon 


it has met with a favorable reception fro) 
those who are interested in the compressi‘ 
and uses of compressed air. It is publish 
by the Republic Press, New York. 


THE INDIC 
ING. 


‘ATOR, AND ITS PRACTICAL WOR! 


This work, which is published over tl 
signature of A. G. Brown, by the Glol» 
Engineering Co. (Limited), of Mancheste: 
England, in illustration of the Tabor ind 
manufactured by the company, « 
scribes the instrument and gives instructions 
for its proper handling. 

Cards taken from steam, air, and gas e 
gines, and tables of the properties of stean 
ete., are included in the work, making it 
very handy volume. We noti 
that the latent heat of fusion of cast-iron is 
given (Table No. 48) as 2.38, and 
has been no authoritative determination « 
the true value, it would seem the prop 
course to mark such quantity as doubtful 

The table of relative proportions f 
multi-cylinder engines might have been su} 
pressed, without detracting from the valu 
of the work, because these proportions a1 
not fixed, but must be made 
ditions. 

The book is of convenient size, the ty) 
is clear, and the cuts excellent, and thos 
who are interested in steam will find mu 
in the volume that is of value. 


cator, 


reference 


as ther 


to suit cor 


Rail wa 
326 Pear 


We have received from the 
Equipment and Publication Co., 
street, New York, a copy of a book call 
“The Pocket List of Railroad Officials 
This book gives a table showing number « 
miles operated, g rolling stock equi) 
ment, ete., of all the railroads on the Nort 
American Continent, alphabetical _ list 

officials, giving their names and titles, a! 
the number of railroads with which ea 
official is connected ; headquarters of t! 
companies arranged by cities, showing t! 


auge, 
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sti vns where officials have headquarters, 
on t th the roads to which they are attached, 
I t | general information regarding the town 
ire « book contains very much information of 
e 1 ue to those who have business with rail 
sid ds. Weare not informed as to its price 
gr 


SWERS. 


- | Questions of > emmel ttul interest stating to atte dis- 
ussead in our columns will receive attention in this 


: (ue su ip) 











dt partment. The writer's name and address should 
en l vaye accompany the question. Neither correct initials 
wr location will be published when there is a request to 
Pope hat effect. If questions are enclosed with a business 
a y»nmunication, they should be written on a separate 
ina eet. We cannot undertake to answer ——— in 
ext issue.” This department is usually crowded, 
ma que stions must wait their turn to be answered. 
mS ¢ Veither can we undertake to solve mechanical or engi- 
per nec ring problems, and send answers by mail, 
| m™m 86) T. S., Sheena, Pa., writes : 
y mi lease inform me what acetylene is, and 
35 hat it is made of. A.—Acetylene is a 
olorless inflammable gas with a disagreeable 
lor, found in coal gas, also produced in 
ises of incomplete combustion of hydro 
band irbons. 

(87) G. W. W Steelton, Pa., writes: 
innit Please give title of a good book, and where 
stive can be obtained, treating on bridge and 

; onstruction work. I want one that is thor 
righ ugh and practical. A.—‘'The Design of 
e Cal Structures,” a practical treatise on the build 
yood ng of bridges, roofs, ete., by 8. Anglin, 
as di published by J. B. Lippincott Company, 
re Philadelphia, Pa., may suit you. 
yd and 88) C. & H., Champaign, Ill, write 
or. tl Will you please inform us how to_ polish 

‘ clluloid, or would it be transparent if it 
Ore s was cut with a milling machine ? A.—This 
simp! juery was referred to the Celluloid Co., 
gow New York, which controls the manufacture 
) ff that material. They reply that ‘‘ cellu 

oid can be polished by the same methods 
ied that are used for hard rubber—a cloth buff 
Wy wheel with fine emery powder, and then 
ry.’ finished with rotten stone, is What we use.” 

’ It is not likely that it would be very trans 

parent after milling unless polished, though 
i simple test would quickly decide this 

(89) E. B. F., Chicago, Ill, asks: Can 
secon vou inform me where I can find, or can you 
ok, en vive me a formula for computing the length 
’ wit! and diameter of wire fora given note ; this 
” wire is to be used for spiral steel wire bells 

_s in clocks ; also give diameter of spiral and 
es tha! number of turns. A.—This kind of work 
n fro! is somewhat out of our line; we have, how 
reasio! ever, endeavored to find the required for 
blisl mule, but failed todo so. We are inclined 
— to believe that you will have to determine 

the size of wire, ete., by experiments. 2. 
Must the steel for these spirals be tempered? 

WOR! A.—For the higher grades of clocks, we 

believe they are tempered, otherwise the 
ae th vire will not retain the note very long. 

Glolv (90) G. W.8., Centerville, Iowa, writes: 
Renton Please state the basis of measuring the 

. capacity of black lead crucibles. We see 
r ind in catalogs that water is what they base 
ny, «i them on. Is this generally used? A.—This 
uctions question was referred to the Jos. Dixon 

Crucible Co., Jersey City, N. J., and they 


answer as follows: There is no recognized 

yas Cl certain measuring capacity for black lead 
steam crucibles. When we wish to measure a 
ng it crucible exact in our shop and get the 
tlie, cubic contents to a hair, we use water. 

: Quite often foundrymen who have disputed 

“Iron Is the size of their crucibles saying another 
s the man makes them a little larger, measure 
tion « them with sand, Our men are instructed to 
measure them with water, as the sand can 

prop be shaken down to make the crucible hold 
ot ful nore than if unshaken. We sell our cruci 
ms fi bles on the capacity of so many pounds of 
en su] melted metal to the number, _ Take, for 
instance, a black lead crucible No. 50. We 

e valu sell it on the strength of its holding 3 


ons al pounds of melted metal to the number. 


lit col a. ae ‘ 
(91) E. E. E., Portsmouth, Va., asks: 
Why does a big gate on aluminum castings 
he ty} make a hollow or draw greater than a small 
d thos vate? The difference is so great the molders 
a mu re at a loss what to do in gating aluminum 
castings. Castings and gates drawing with 
big gates cut on them is contrary to the 


iws of molding and the nature of the metal. 
{f you have any information about the 


Railwa : a 
ature of the aluminum, proper temperature 


6 Pear 


'o pour, ete., it will be appreciated. .A.— 
Kk calle (hese inquiries were referred to Mr. James 
flicials . McGuire, New York, representative of 
mber « Pittsburgh Reduction Co., who replies 


is follows: In regard to a large gate on 
\luminum castings making a greater hollow 
r draw than asmall gate: in the case of the 


¢ equi] 
ie Nort 


list urge gate the shrinkage is mostly in the 
tles. al rate. In the use of the small gate the 
shrinkage is distributed more throughout 


ich ear 
; of tl 
ving t) 


the casting, the total amount of shrinkage in 
the case of the small gate being not as per 
ceptible as when using a large gate ; in the 
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fofmer case it is not in any one place, but 
more distributed. Aluminum castings should 
be made with as large and as high a gate as 
possible, in order that the shrinkage may be 
all in the gate. In using a large and high 
gate you have a greater head to your metal 
when in the liquid state, thereby forcing it 
to distant parts of the mold, and getting a 
othe rwist 


more perfect casting than you 
would. Aluminum melts at about 1,160 
Fahr. It should be poured as near this 


temperature as is practicable. After taking 


the metal off the fire it should be cooled 
down with some ingot aluminum in order to 
reduce the temperature as near to 1,160 
degrees before pouring as possible. It is 
particularly desirable that in melting alumi 
num, and especially alloys of aluminum, 
the temperature should not be raised any 


more above the melting point than is abso 
lutely necessary ; the plumbago crucible 


being the best form of crucible to use in 
melting aluminum, and sand molds the best 
molds for casting. 

(92) F. P., Houston, Texas, writes l 


have a water main with 45 pounds pressurt 
per square inch; I wish to attach a hose 100 
feet long and 24 inches in diameter with 
inch nozzle. 1. What will be the velocity 
of water through the nozzle? A.—The 
head due to a pressure of 45 pounds per 
square inch is 2.304 * 45 = 1038.68 feet. In 
order to find the velocity at end of the nozzle 
we must first find the velocity in the hose, 
Which we shall assume to be of rubber 
This velocity is found by the following for 
mula : 


. 


2qh 
+ (1 + m,) 


in which » = velocity in feet 
the hose, f a friction factor, which for 
rubber hose we may take at .08,/ length 
of hose in feet, D diameter of hose in feet 
208, d= diameter of small end of nozzle 

in feet = .072, m loss due to entrance at 
for which we may take a value of .5, 

, loss due to entrance in nozzle, for 
which we may take a value of .041, 9 = 
82.2, and h head in 


feet = 103.68 feet 
Substituting these values for the letters in 
formula (1), we 


have v = 
/ 2 x 32.2 « 103.68 


V 0.5 + .0B x sea + (1+ .041) x 


l (1) 
i 
m+ D 


per sec ond in 


hose. 


‘ity 


2084 
O72" 
/ 6.676.992 


V 0.54 14.42 + 1.041 x 70 


‘6, 676.992 ~ 
/0,070 8.7 feet per see ond, 


87.79 
The velocity through the opening of the 
nozzle is now found by the following for 
mula : 
, ye 
Y= ot 
dé 
in which V = velocity in feet per second, 
and the other letters denote the same quan 
tities as before. Hence we have 
. F 2082 ‘ 
y = 8.7 10.9 feet 
0722 
per second. 2. How many gallons will be 
discharged per second? 4.—Multiply the 
cross-sectional area of the hose in square 
feet by the velocity of water in the hose in 
feet per second, the result will be the 


number of cubic feet discharged per second, 
multiply this product by 7.481 (which is the 
number of gallons in one cubic foot) the 
result will be the number of gallons dis 
charged per second. The area of a section 
24 inches diameter is .034 of a square foot, 
hence we have 
.0384 & 8.7 7.481 = 2.21 gallons 

per second, 38. How do you find the press 
ure lost by friction in the hose? A.—First 
find the head lost by friction by the follow 
ing formula : 

h tT ie (3) 
D24q 
in which # = loss of head in 
other letters denote the same 


friction, the 
quantities as 


before. From this formula we get 
8.7? a ae 
h= .08~x 100 el 16.87 feet, 
.208 2 X $2.2 


and the pressure in pounds per square inch 
due to this head is 
16.87 x .434 = 7.32. 

4. How much does the 
pressure in the hosey A.— 
what hight can the water be thrown with 
this nozzle? A.—With a smooth nozzle, 
under favorable conditions the water can be 
thrown to a hight of about 50 feet. 


(93) E. W.. New York, writes: The 
ratio of gearing in a broaching machine is 
15 to 1; the fly wheel makes 134 revolutions 
per minute, the weight of the fly wheel is 
477 pounds, the mean diameter of the rim is 
314 inches, outside diameter 36 inches, over 
which the driving belt, 4 inches wide, runs, 
the work to be broached is ,®; inch, the 
stroke of the broach is 6inches. What will 
be the pressure during broaching % A,—In 


the 
To 


nozzle increase 
None. 
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order the pressure exerted dur- 
ing broaching we should know the veloc 
ity of the tly wheel at the beginning of 
broaching, and also at the ending, in other 
words we should know the loss of velocity 
of the tly wheel while the broach passes 
through the work We shall assume that 
the velocity of the fly at the beginning of 
broaching is 136 revolutions per minute, and 
at the ending 132 revolutions, giving a mean 
velocity of 134 revolutions per minute 
The linear velocity per second of the mean 
circumference of the rim (314 inches diam 
eter) at the rate of 186 revolutions per 
minute is 18.69 feet. The stored-up energy 
in the wheel at this speed is found by the 
following formula 


to compute 


(1) 


in which W = weight of tly wheel in pounds 
y = acceleration per second due to gravity 

32.2 feet, c = linear velocity per second, 
and # = stored-up energy in foot-pounds 
Substituting for the letters their values, we 
have 
477 


os 


<x 18.69" ? 584.93 foot pounds 


»» 


At the rate of 182 revolutions per 
the linear velocity per second of the tly 
wheel rim will be 18.14 feet ; and the stored 
up energy at this speed will be according to 
formula (1) 
Wi yy 18.142 = 2 
32.2 


Subtracting this stored-up energy from that 


minute 


39.04 foot pounds 
2 & 


of the higher speed we have 2,584.98 
2,435.04 149.89 foot-pounds of energy 
expended in doing work. At the mean 


velocity of 134 revolutions per minute the 
broach will make 0.15 of a stroke per second, 


and if the broach does work during the 
whole stroke of 6 inches, then work is per 
formed through a distance of .15 & 6 9 
inch O75 foot; and since 149.89 foot 


pounds of energy have been expended dur 


ing this time the average pressure on the 
broach will be 140 sa 1,998 pounds. To 
Open 
this we must add the pressure due to the 
belt. If the belt exerts a driving force of 
65 pounds per inch of width then the total 
driving force at the circumference of the 
fly wheel is 65 kK 4 = 260 pounds. The 
radius of the tly wheel is 18 inches, and the 
length of crank at the broach is 8 inches, 
this gives us a ratio of 6 to 1: and the 
ratio of the gearing being 15 to 1, the press 


ure of the crank pin must be 6 XK 15 = 90 


times greater than the driving force of the 
belt, hence, when the crank stands at right 
angles to the direction of motion of the 


broach, the 
be 260 x 90 


pressure on the crank pin will 

23,400 pounds; adding to this 
the pressure due to the stored-up energy 
given out by the fly wheel, we have a total 
pressure of 23.400 fe 1.999 25 399 pounds, 
or 12.7tons. In these computations we have 


made no allowance for friction, if per 
cent. is allowed then we have 6.35 tons 
actual pressure on the crank pin, or an 
average pressure of 6.35 x 6.35 
» 
1.5708 9.97 tons on the broach. 2. The 
gearing of, this broaching machine was 
changed toa ratio of 45 to 1, and speed of 


the tly wheel increased to 310 revolutions per 
minute, What increase of pressure will these 
changes give? A.—Before the change and 
with a speed of fly wheel of 134 revolutions 
per minute, or a linear velocity of 18.41 feet 
per second, the stored-up energy in the 
tly wheel will be according to formula (1) 


ri < 18.412 = 2,508 foot pounds. 
2 X $2.2 
At 310 revolutions per minute the linear 
velocity of the rim of the fly wheel will be 
12.6 feet per second, and the stored-up 
energy will be 
ol 42.6% = 134,292 foot-pounds, 
» X 32.2 
»¢ 
or, 18,4209 _ 5.2 times greater than when 
2,508 
running at the slower speed. At the slow 


speed the broach makes 9 strokes per minute, 
and at the increased speed and increased 
ratio of gearing the broach makes 7 strokes 
per minute, very nearly, hence, in bringing 
the fly wheel to rest under both conditions 


in the same time, the pressure due to the 
stored-up energy will be 

{ . 

° X 5.2 = 6.7 times greater 

‘ 
at the increased speed than at the lower 
speed. We have seen that at the slow 


speed the pressure on the crank pin due to 
the pull of the belt is 23,400 pounds. At 
the increased speed the pressure will be 
260 x 6 x 45 = 70,200 pounds, consequently 
the pressure due to the belt at the incre rased 
70,200 _ 
25,400 


than at the slow speed. 


speed will be times as great 


Hence in making 


the change the pressure at the beginning of 


broaching will be increased 6.7 8 = 9.7 
times 
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” Tra anester fis ) faa line for each 
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Copy should be sent to reach us not later than 
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Gear Wheels, Gear Cutting. Grant; see page 192. 


Forming Lathes, Mer. Mach. Tool Co., 
Milling Machs. Kempsmith Co., 
Patents, H. F. Parker, Att'y, N.Y 

Machine Tool Works, Newark, N.J. 


Pattern and Brand Letters. A vyariety of sizes 
and styles. Heber Wells, 157 William St., N. Y. 


Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt,3s Cortlandt St., N.Y. 


Meriden,Ct. 
Milwaukee, Wis 
26 Cort’ndt St., 


Cam-Milling. 


Engine 
The 
Best 
Baush & Sons, 


Castings, 1 to 6 Horse-power Vertical. 
Humphrey Foundry, Bellefontaine, Ohio, 
and cheapest Bolt Header 
Holyoke, Mass 


Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, etc. 


made by C, H. 


Improved Duplex and Special Gear Cutters in 
stock and to order; Gear and Milling Cutters of 
all descriptions. R. M. Clough, Tolland, Conn, 


with the 
and pistons. 


American packing rings are in touch 
eylinder. New circular about rings 


J. H. Dunbar, Youngstown, O. 
Squaring and Rotary Shears, Tinsmiths’ Tools, 


Presses and Dies for sheet metal work, are made 
by the Niagara Stamping and Too! Co., Buffalo, N.Y. 


Radial Drills for every possible duty from the 
Smallest to the largest, built by C. H. Baush & 
Sons, Holyoke, Mass. 

Emery. emery wheels, grinding machines and 


grinders’ supplies, quick process and large stock. 
When ina hurry, buy of The Tanite Co., New York 
City, Cincinnati, Ohio, and Stroudsburg, Pa. 

New Jersey Art Metal Co., Passaic, N. J., finest 
thin and ornamental castings in brass, bronze, 
aluminum, etc.; machinery name plates in brass 
and aluminum. 


ba Binders "’ for the AMERICAN MACHINIST. Two 
styles, the ** Common Sense,” as heretofore sold by 
us and mailed to any address at $1.00 each, and the 
* New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN MA 
CHINIST PUBLISHING Co., 203 Broadway, New York. 


tate ator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required calcu- 
lations from the diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price, $2 
post paid. Published by John Wiley & Sons, 53 East 
Tenth street, New York. 


* Modern Locomotive Construction.” By J.G. A. 
Meyer. In this book the design and construction 
of all details of the locomotive and tender are con- 
sidered from a practical standpoint. It contains 
illustrations of details made from working draw- 
ings, accompanied by plain directions for design- 
ing,.and rules and tables for construction. Adapted 
to office and shop use. Price, $10. Published by 
John Wiley & Sons, 53 East ‘Tenth street, New 
York. 
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Gumming the Patternmakers’ Saw. 
By Joun M. Ricuarpson 
for 


The intended 


makers 


follow ing is 
fact, 
the 


pattern 


or, in any woodworkers who 


teeth of 
situated 


may wish to true « circular rip 
that 


gummed on 


saw, and are not so they can 


conveniently have it an emery 

wheel: 
After a 

will 


months filing almost 
teeth 


the shape 


few any saw 


show its much reduced in size, 
even if has been fairly well pre- 


served, and it becomes needful to have the 
throat or gullet of each 


size 


tooth enlarged to a 


uniform This is commonly called 
gumming. 

Large mill saws are gummed by clamping 
to the disk which stands di- 
teeth, 


used 


a certain device 
contains a cutter 
milling machine. 
a crank the cutter is made to re- 
the feed 
wheel attached to a screw. 


rectly over the and 


similar to one 
By turning 
volve, 


on a 
and is regulated by a hand 
This needs fre- 
quent turning, as is the case with certain 
ratchet drills. 
Sometimes, however, the gummer is pro- 
vided with an automatic feed, and in either 
kind so that the cutter 
cannot go beyond a certain depth. 
gummed by 
holding them in a horizontal position over a 
wheel of a proper 
This is 
an 
but 
my purpose now is to describe how the gum- 


stop is prov ided, 


Shop saws are commonly 


rest an 


shape to form the required throat. 


against emery 


an expeditious method, as, of 


emery wheel will cut faster than a file, 


course, 


ming can be done another way. 
Before removing the 
joint it perfectly true by holding a piece of 


saw from the arbor 
fine emery brick, or old piece of oil stone, 
squarely the teeth until the effect 
can be discerned on the point of every tooth. 


against 
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In order to have the jointing process of any 
value the saw must always hang in the same 
position on the arbor, and if the mandrel hole 
is a little large then this becomes all the more 
imperative 

The 
makes no difference at what point it comes 
whether the the 
close fit, or but if a 
with a hole having a loose fit be clamped to 


saw arbor being perfectly round it 


to rest, hole in saw be a 


much too large ; saw 
the arbor haphazard, and then jointed, it 
will be all right so far; but if it be placed on 
the arbor haphazard the second time, and 
will have an eccentric 
rather than a circular motion. 

Every circular saw has the maker’s name 
on the disk, and if 


member to place it on the arbor with the 


started to revolve, it 


one would always re 


name upwards before tightening the collar 
against it, then the saw would always hang 
in the same relative position upon the man 
drel, and would show no wobble when start 
ed up. 

One way is to scratch a place on the edge 
of the collar, and to match it upon the saw 
just opposite, but this is no better, and is 
not as quick, for it necessitates turning the 
arbor until the scratch comes in sight before 
the saw can be tightened against it. 

The in a saw plays a 
very prominent part in the quality of work 
done, and no matter how the teeth 
may be shaped, or how sharp they may be 


amount of ‘‘ set” 
well 


filed, the stock will have a ragged appear 
ance after it cut if is the 
slightest irregularity in the setting. The 
less set the better, provided the saw will 
pass freely through the work without bind 
ing, as the narrower the kerf the less re 
sistance there is in feeding in the material. 


has been there 


The great thing to be avoided in setting a 
saw is bending one or more of the teeth some 
what than the 
those most bent an extra duty to perform; 
this duty being most detrimental to good 
work, as it is simply tearing the fibers of the 
wood in a plane entirely outside that which 
the other teeth are traveling in. 


more others, thus giving 


I will not 
attempt to give any particular method of 
setting as the very best; for one man will, 
perhaps, use a block of cast-iron having a 
planed surface and astud driven in vertically 
at one end on which to place the saw, the 
stud being just the diameter of the hole, 
and the center of this, 
equal to the radius of saw, there will bea 


at a distance from 


little place either filed or planed at a slight 
bevel equal in amount to the required set, 
and the tooth will be bent by striking the 
point with a hammer until it lies firmly 
against the bevel in the block. 
that by this method a tooth cannot be bent 
beyond a certain amount. 

Another man will say that the proper way 
to do it is to leave the saw on the arbor and 
use a hand set that pinches the tooth a cer 
tain amount similar to the common hand saw 
sets. When a tooth is bent in this way 
there must be a slight recoil, and whether 
this will be absolutely the same for every 


It is obvious 


tooth is a point worth considering. 

Another way is the ‘‘monkey wrench” 
plan, which consists of holding a tooth be 
tween the jaws of the wrench, using the 
handle as a lever, and then bending the tooth 
by guess. 

The reader can select either method or in- 
vent another, but I advise him to confine 
his monkey wrench to the legitimate use of 
turning nuts and bolts. 

As soon as the saw is removed from the 
arbor it should be cleaned with a rag or 
piece of waste wet in turpentine if the teeth 
are gummed up to any extent with pitch, as 
it is much better to lay out teeth on a clean 
surface. ° 

In a circular rip saw the front edge of the 
tooth produced should be tangent toa circle 
from 4 to $ the diameter of the saw itself. I 
consider 4 the diameter easier to remember, 
and at the same time it makes the tooth 
very slightly stronger, and as for the differ- 
ence between the twoin cutting (for small 
saws, at least) it is not worth mentioning. 

Fig. 1 shows a template to use while laying 
out teeth, which is extremely simple, and 
will take but a comparatively short time to 
make. It consists of a thin piece of wood 





“yy 
AMERICAN 
inch thick, with a hole at A having 
a plug permanently 
the hole in the 
through both sides a distance about equal to 


about i 
fitted, just the diam 
eter of 


saw, and projecting 


the thickness of the saw plate. The edge 
be is tangent to half the diameter of saw 
and J/ is a small hole in which to insert the 
point of a hard lead pencil to be use d as a 
tram in describing a circle to be used as a 


guide for the gullets of the teeth 


To use this device, place it over the saw, 


having both in a horizontal position, and 
after the circle just spoken of has been 
made, bring the edge 6 ¢ against the point 


of a tooth, and lightly trace a line between 
the circle and the point, with a sharp scratch 
Do this to 
turn the saw around and place the template 


awl every other tooth, then 


over it once more, in the reversed position, 
and describe the circle with a lead pencil, as 
also the lines on the remaining half 
of the teeth 
held in a clamp and filed 


before 
The saw is now ready to be 


The clamp shown in Fig. 3 is as good as 


any, and very simple, being two boards 


—, Fig. 1 


oon 


4 
\ — 

A 

ele \ 
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Fig. 2 Fig. 3 

GUMMING Saws, 

sawn to the outline shown; the radius of 

curve being a little less than the roots of 

teeth when saw is in place. <A piece of 

leather is nailed across the bottom of each 

for a hinge, and the two boards should be 


separated at the bottom slightly more than 
the thickness of the saw, so they can act as 
pinch the 
placed in a vise, 


a clamp to saw tightly when 


A hole is bored through 
both pieces, and a pin glued in the back one, 
projecting the hole in 
front. The saw should turn easily on this 


very slightly into 

As soon as the saw is clamped in position, 
it is ready to have the teeth chambered, 
which is done with a round file, known in 
some a ‘‘rat tail file,’ making 
the circle drawn with 
template, and also the line to the tooth point, 
but if it trifle behind this line it 
will do no harm, and some might consider it 


localities as 
a curve tangent to 

falls a 
an advantage ; but it must not go inside the 
line of: the circle. 

The distance from this circle to the outer 
circumference of teeth should be somewhat 
less than half the distance from the point of 
one tooth to the point of the next. 

After every other tooth has been treated 
in the manner described, with the round 
file, reverse the saw, and do the same to the 
rest. I now come to a very delicate point, 
namely, the shape of the back of tooth and 
manner of filing ; delicate in the sense that 
abqut every man has his own idea on that 
subject, and to express an opinion is ‘* tread 
So I will 
give one of the different methods, and the 
reader 


ing on the corns” of somebody. 
still continue to file in his own 
way, as of yore. I would advise filing the 
back of tooth toa curve similar to that in 


can 


Fig. 1, as it makes a stronger tooth than 
one as shown by the dotted line 2 y ; but 
there should be clearance enough, so that if 
a straight-edge is placed as shown in Fig. 2, 
bridging over two teeth, it will rest on the 
point of the first tooth, as shown at A, and 
not at a place some distance behind it. 


MACHINIST 


In regard to the bevel: the back of tooth 
should be exactly square with the disk of 





saw, and for the purpose of a rip saw alone, 
the front edge of the 


but as frequently a saw 


it is as well to have 


tooth square, also ; 
of this kind is used to cut across the grain, 
the frame has but one 


espec ially if saw 


arbor, it will do no harm to have a slight 
bevel on the edge 

The action of a rip saw is like a series of 
chisels, each chopping out a shaving from 
the stock in rapid succession, and therefore 
this kind 


‘dust,” but should be fine, stringy shavings, 


the sawdust from of saw is not 


resembling excelsior. This is more notice- 
able if the saw only just reaches through 
the board, for then the cut of each tooth is 
longer and not so much across the grain as 
the 
much above the stock. 


it is when saw is large and projects 


The nearer the circumference of the saw 
is to the top of the work, the less power it 
takes to drive it. 
——— oni 
Quitting Work Promptly—Large Gas En- 
gines— Electric Transmission— Dan- 
gerous Boiler Construction. 
By W. H. 


Boovru. 


There are two sides to every question. 

An 
papers that at a certain workshop there was 
the 
It is always this 

that 
the other side 
hustles to 
hustles. It 
the old 


item recently went round in some 


extreme briskness of movement when 
bell rang to quit work 
the bell 
Ask one of 


men who 


side of question one reads 


about one of 
the 
thus 


that 


get out—why he 


is possible he may reply 
man is so keen to deduct from 
his pay when he does not hustle inwards at 
7 A. M., on ringing of the bell, that he has 
got into the way of hustling out as fast as 
Why should he 
be fined when he is on one side of the door, 
and not paida bit extra on the other side ? 
Or he may tell you that the bell never rings 
until fully two minutes past the hour, and 
him all 


again within the 


he is compelled to rush in. 


it takes his time to get home and 


back hour, and so he is 
bound to hustle at dinner time, anyhow. 
Another man will tell you that if he misses 
the train he can just get by quitting sharp, 
he has to wait forty minutes for the next 
one, and it is a slow one, and so he gets 
Now, if a works 
fairly up to the hour for quitting, is there 


home an hour late. man 
any reason Why he should make it a rule to 
go on working a small period of time be 
yond his signal to quit? I profess to have 
some little knowledge of human nature, and 
I believe that apart from the very numerous 
cases where there is a very excellent reason 
for sharp quittance, it is contrary to human 
nature of the average kind to work after the 
that the bell 
It is by no means a question of 


conviction has arisen should 
have rung. 
shirking, but human 
and | human 
nature that the employer who pays money 
feel himself entitled to growl at the 
man who sells his labor if the seller does not 
vive overweight. After all, is not a 
who starts with the bell entitled to a 
consideration ? 


purely a matter of 


nature, suppose it is also 


should 


man 
little 
It is not pleasant, perhaps, 
It is 
far preferable not to start to a bell, even 


toany man to feel tied to a minute. 


though this often carries with it the neces- 
sity of not leaving off for hours after others 
have quit. I would rather work from 7 to 
17 hours a day than be tied down hard and 
fast to 8 or 9, my sympathies are 
strongly with men who are thus tied. 


and 


If a man has intelligence he is sure to de 
vote it to something outside his business. 
In the modern system of manufacture, a 
man who spends nine hours a day faithfully 
standing at a lathe and reproducing the 
same detail at so. many cents apiece, cannot 
be said to have much field for exercising his 
brains. He is given a piece of stock and a 
machine, with perhaps a turret head and six 
tools init. These he receives from the tool 
room, and if he suggests any improvement 
it is as likely as not that his suggestion will 
not be accepted. The method to be followed 
out has been thought out by someone else, 
and the machinist is tied down, so far as his 
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work goes, to performing a series of oper 
tions, which, after a few days, he can do 
better. He spends his days doing this 
order that he may live, and follow out sor 
thing more intelligent in his own time 

this country, the New 


Act, which has just come into operati 


Local Governm«: 
affords scope for intelligent men to util 
their time, for it compels all business m« 
ings of the Parish and District Councils 
be held in the evening, and this will pri 
the death knell of the system of local g 
ernment under which London has lx 
swindled by its vestries. 
Dickens, the 


synonymous 


As in the days 
very name of vestryman 
with We know th 
even if we cannot bring it hor 


rogue, 
are rocues, 
Those of us who are “kicker 
are called cranks, but at last we have kick 
the system away, and in future public bus 


to them. 


ness will be public, as it is outside Londo 
where purer methods have long obtained 
If the steam engine is to continue to ho 
for 
engine competition, and electric motors d 


its own small powers in face of g 
riving energy from a large and economic 
engine, it will require to be kept up to tl 
mark, and we may welcome a new make 

engine which embodies a means of contro 
ling the low-pressure cylinder equally wit 
the high-pressure. I found some years ag 
that this was an aid to economy ; that 

was a mistake to allow the low-pressui 
cylinder to be supplied with steam in a car: 
less manner, and that what merit there is i 
expansion it is as important to secure it b 
attention to low-pressure working as to high 
pressure however, 


working. There is, 


proposal here to generate electricity at th 
coal pits by means of gas producer plant 
the 


electrically to the large centers of population 


and gas engines, transferring pow: 


The success of the scheme is, of cours: 
based upon the saving in the cost of carriag: 
of fuel, and 


utilized in the 


its greater efficiency wh« 

gas engine as compared with 
its use in many steam engines, and the cos! 
of distributing solid fuel. The 
is a heat engine working between wide limit 
of temperature, and though the cooling o! 
the working cylinder is unscientific it is per 


gas engin 


haps no worse than the use of a chimney t 
promote combustion, and the use of no heat 
higher than that of the initial steam eve! 
though the furnace temperature may be fi\ 
or six times that of the steam. As a whol 
the gas engine is the more efficient machin 
and in certain situations of short workin: 
There is 
of course, nothing impossible in the idea o! 


hours it becomes particularly so. 


producing all the energy for power, light 
and heat at the point of fuel production, nor 
do these appear good reasons mechanicall) 
why large power gas engines should not bi 
perfectly successful. The only difficulty 
This | 
have already shown can be effectually got 
over by 


seems to have been in the starting. 


means of small starting engines 
themselves small enough to be started by 
manual power, and there are now frequent 
illustrations and descriptions in the papers 
of 300 horse-power gas engines. One such 
I recently read in a French journal, th 
engine being worked by cheap gas of th 
‘* producer ” kind, as we are now learning t: 
call the diluted carbonic oxide, got by blow 
ing air and steam through incandescent coke 
Engines so worked are not so powerful as 
those worked by ordinary illuminating gas 
which is not supposed to contain any semi 01 
Hence there is 
required a larger proportion of producer ga: 
and less air 


wholly oxidized substance. 


dilution 
the gas carrying some of its own dilutents 


for combustion and 


Respecting the use of electrical motors fo1 


shop driving, one of my friends with 
works on the Continent informs me tha 
whereas formerly they employed  severa 


engines aggregating 300 horse-power, the) 
now have one engine only of 100 hors 
power. In each di 
partment formerly worked by its separat 
engine this had to be capable of doing : 
maximum duty of three times the meat 
duty, the latter being simply the average o! 
a number of machines, some of which wer 


The reason is obvious. 
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ually at rest and occasionally all were at 
ork and calling for maximum power. But 
hen the power for the five or six depart 
ents was concentrated in one engine, there 
is saved not merely the engine friction of 
several engines, all too big for their 
rmal duty, but there is saved the advan 
ve of one better attended engine, and the 
iriation in load of the several departments, 
hen averaged upon one engine, is found to 
tal up toa very fairly even power, so that 
) the whole establishment the engine is not 
illed on to vary more than perhaps ten or 
fteen per cent. Anyhow, the net result is 
hat the work is now satisfactorily performed 
vr about a third the former fuel expense. 
Granted that some of the saving is a matter 
if a better engine, it is equally true that the 
single engine can be better looked after than 
the several smaller engines, and it is also 
robably true that in practice the loss of 
ower in shafts or in steam pipes is far 
reater than the loss in electrical transmis 
ion. It does not, indeed, seem unreasonable 
» conclude that a few years will show great 
hanges in the production and transfer of 
ower. 


Ihave heard it stated at an engineering 
neeting that the gas engine could not be 
used for electric light work because it was 
not steady enough, and that it could never 
hope to be steady enough, or words to that 
effect, because it could only be single-acting. 
Yet not only is it used for electric lighting 
with satisfaction, but it also is, and was at 
the time, double-acting ; the idea that a piston 
rod gland was inadmissible having clearly 
been a mistaken idea of the kind that 
prompted the use of toothed wheels in very 
early locomotives, because smooth wheels 
were believed, without any experimental 
evidence, to have no grip of the rails. 
Speaking of gas and of the underfiring of 
steam boilers, your leader of December 13th 
calls attention to the condemnation of Eng- 
lish boiler insurance companies of external 
firing of steam boilers, whereby the shell ex- 
posed to tension is also exposed to the fierce 
heat of the furnace. Especially when the 
water is bad it is considered dangerous to 
fire on the outside of a shell boiler. It is 
probable that this is partly due to the fact 
that in this country such boilers are very 
long indeed—simply long cylinders with 
hemispherical ends, and they are exceed 
ingly liable to ‘‘ seam rips,” a ‘‘ seam rip” 
being understood to refer to the tearing of a 
transverse seam of rivets such as is very apt 
to take place when cold water is used to 
wash out a boiler, the upper part of which 
is heated by the still hot brickwork. Power 
ful contraction of the shell bottom takes 
place, and the bottom seams are placed 
under great stress, the weakest often tearing 
over anare of as much as four or even six 
feet. Longitudinal bolt stays are sometimes 
put in to hold a_ boiler together until it 
blows itself empty, should it be under steam 
when the rip occurs, as it may do from re 
peated strainings. The moral is never wash 
out with cold water, and save the shell as 
much as possible by not underfiring ; but it 
is probably extreme length that is to blame 
in many cases. Last week I was through an 
ironworks. The boilers for working the 
blowing engines were fired by blast furnace 
vas, and they were simply egg-ended cyl- 
inders 60 feet in length, and exposed to all 
the stresses incident to settlement of the 
brick foundations as well as to the above 
The firemen told me they 
had had several seam rips without any acci- 
dent. In 60 feet there is a great length for 
contraction, and the wonder is they have 


named stresses. 


If a boiler must be 
inderfired, it ought to be short like many 
boilers I have seen in America 


ripped so peaceably. 





not above 
Seam rips in Lanca- 
shire or Cornish boilers are not particularly 
dangerous, nor need they be in the above 
type of American boiler, for the furnace 
ind flue tubes hold the ends together until 
the pressure escapes. I have not in my 


two diameters long. 


possession a recent copy of the Rules of the 
U.S. Supervising Inspectors, but I have a 
copy some seven or eight years old, and the 
shell pressures allowed by these rules are 
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enough to frighten any boiler insurance 
company here. Maybe we are over-cautious, 
but we have not even yet abolished boiler 
explosions with all our care—there have 
been two this week in London, one at least 
with fatal result—and our rules probably 
allow only-as much pressure on a double 
riveted shell as the U. 8S. Rules allow for 
the same shell single-riveted, or did allow 
according to my copy. The placing of many 
steam boilers in a row is taking a certain 
risk in the event of one of them exploding. 
I know of a row of boilers fifty in number, 
and I see no reason why if one went off all 
should not go. There have been explosions 
of three boilers where one only failed first. 
The separation of the boilers would be ex 
tremely inconvenient. Is it not better to 
prevent explosion? It appears to be safe to 
say that under the conditions that exist here 
one of three boilers is not likely to explode, 
because all such places as have three boilers 
are under efficient inspection. Where ex 
plosions occur there is usually only one 
boiler, and this is perhaps second-hand, and 
not even inspected or under skilled attend- 
ance. But 1 have known boilers refused 50 
pounds by an insurance company that have 
been pulled out, sold and reinsured for 60 
pounds by the same company. This is no 
It may be that di- 
vested of brickwork in the first case, the 60 
pounds would have been allowed right 


evidence of carelessness. 


away, and there is, of course, the personal 
equation of the inspector. 

I have just obtained a copy of a set of 
Graphic Diagrams, published by Griflin & 
Co., for conversion of measurements from one 
unit to another. They are simply a series of 
cross-ruled sheets bound in book form, about 
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old man—‘ There ain’t room enough in the 
boiler for all the steam that’s got into it.” 
London, Eng. 
—— +e 
Jet Propulsion. 


By Herman T. C. Kraus, 

Some time ago the writer was called upon 
to roughly determine the efficiency of jet 
propulsion for small steamers, and for that 
purpose fitted out a boat with apparatus, 
and made numerous tests, which are thought 
to be of sufficient interest to lay before the 
readers of the AMERICAN MACHINIST. 

The boat used was 25 feet in length by 5 
feet beam, and the immersed midship sec 
tion was 4 square feet area, and two double 
acting ship's pumps, with 6 inches by 54 
inches cylinders, were fastened upon a cast 
iron platform resting upon the bottom tim 
bers. 

The suction pipes were 3 inches in diam 
eter, and the discharge pipes were 24 inches 
diameter, and hand levers of ratio 4 to 1 
were fitted for operating the water pistons. 

Removable discharge nozzles, 2 inches, 14 
inches, and 1 inch diameter were used in 
the experiments ; the manner of attachment 
being clearly shown in the accompanying 
drawings. 

The trials were made in New York harbor, 
a measured distance of 600 feet being set off 
alongside a pier, and many runs made to get 
a good uverage 

Four strong men operated the pump lev 
ers, and kept up 50 strokes per minute over 
the course. 

With the 2-inch nozzle the boat made the 
600 feet in 8.4 minutes, with the 14-inch 
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JET PROPULSION. 


12 inches by 11 inches, with diagonal lines 
ruled across, and the conversion is done at 
once by inspection. Tons to kilos, inches to 
millimeters, pressures in pounds per C M?# 
and pounds per square inch, horse-powers 
and specific gravity conversions and many 
others are included. I find them very con 
venient, and any special diagram not in- 
cluded I can calculate out two extreme 
values and add the diagram line myself on 
one of the sheets in, say, red ink. Thus, the 
allowed pressure in a boiler for different 
plate thicknesses can be made the subject of 
one diagram, the datum line being a shell of 
one foot diameter, and so on, with anything 
which increases in an arithmetrical ratio, and 
the ‘‘curve” of which is a straight line. 
The difficulty of efficient inspection is im 
mensely greater in America than it is in 
England. Even from London, which is not 
the center of the country, there is hardly a 
steam boiler more than 12 hours’ journey, 
while nine-tenths of the steam boilers in the 
country are probably within five hours’ 
journey of the offices of the insurance com- 
panies. This fact is hardly sufficiently taken 
into account when comparing the ratio of 
English and American boiler explosions, but 
we may also say that this should be taken 
into account in fixing steam pressures. In 
place of a higher pressure, American boilers 
ought to have a lower pressure allowed, so 
as to balance to some extent the difficulty of 
inspection. When a man overpresses his 
boilers, you may generally find that 
he is or professes to be a_ believer in 
the ‘‘something mysterious” that causes 
an explosion. 

There may be an occasional explosion 
caused by an accumulation of gas in the 
flues, but practically all explosions arise 
from the fact that—to quote the words of an 


nozzle in 4.16 minutes, and using the 1-inch 
discharge the speed rose to 600 feet in 2.08 
minutes. 

These rates correspond to 0.81, 1.63, and 
3.277 statute miles per hour. 

The drawing shows horizontal air cham 
bers between the pumps and the discharge 
nozzles. These chambers were thought to 
be beneticial by a member of the company, 
and so were used in the experimental boat. 
They did not seem to materially interfere 
with the working of the apparatus. 

The trials show the great influence of the 
discharge velocity upon the efficiency of the 
system, for the water forced through was 
practically constant, yet with the small 
nozzle 1 inch diameter, the speed was four 
times that due to the 2-inch discharge, or 
directly as the jet velocity. 

———_-ae—_—_. 

Axle Breakage on German Railroads. 

The Practical Engineer (London) of recent 
date contains the following on railway 
axles : 

From a report just received it appears 
that for the year 1893, 85 railroads in the 
German Railroad Union report axle break- 
ages; having had altogether 1,180,741 axles 
in use, 78 per cent. of which were steel. On 
the lines of 32 of these railroads (presumably 
those with fewest 
broke. 


breakages) 151 axles 
Of these 81 were locomotive axles, 
and 53 tender axles, so that only 67 were 
car axles. Of the broken axles 24 were 
crucible steel, 27 Martin steel, 21 Bessemer 
steel, and 3 puddled steel. The average life 
of the broken crucible steel axles had been 
18 years, of the Martin steel 6 years, of the 
Bessemer steel 16 years, of the puddled 
steel 24 years, and of the iron axles 24 years. 
The average mileage of the axles previous 
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to the fracture was 254,000 miles for the lo 
comotive axles, 215,000 for the tender axles 
ind 182,600 miles for the car axles The 
average distance run since the last inspection 
was 19,000 miles for locomotion, 16,000 for 
tender, and 9,000 for car axles. Fifty-five 
breakages were discovered while running 
between stations, 72 while passing stations 
15 during inspections and 9 after collision 
or derailments. Fifty were in passenger 
trains, 4in mixed trains, 72 in freight, and 2 
in work trains. As to the position of the 
fractures, 68 were in journals, 37 in the 
wheel seat, 29 close to the wheel seat, 16 in 
the shaft, and 1 in the crank of a driving 
axle. Other 21 railroads reporting (presum 
ably those with most breakages) had 94 
axles break (and 1,298 the year before). Of 
these 6338 were iron axles, 102 Bessemer 
steel, 29 crucible steel, 11 Martin steel, and 
10 puddled steel About 1 out of every 700 
locomotive axles broke, 1 tender axle out of 
862, Lcar axle out of 1,700. In 5389 out of 
794 cases the fracture was in the journal, 
and 210 in the wheel seat 
ee 
Telephoning to Vessels. 


Professor Lucien 1. Blake, of the Chair of 
Physics and Electrical Engineering, at the 
Kansas State University, at Lawrence, has 
succeeded at Sandy Hook in establishing 
electrical Communication by wire between 
the land and a vessel anchored several miles 
out in the ocean 

The difficulty in accomplishing this has 
arisen from the constantly changing posi 
tion of the vessel lying at anchor, and Pro 
fessor Blake has succeeded by attaching his 
conductor to the anchor chain (presumably 
near the bottom) and using that as the con 
ductor to the vessel The successful experi 
ments were made with the Scotland Light 
ship. 


NEW CATALOGS, 


The Lodge & Shipley Machine Tool Co., Cincin 
nati, Ohio, issue a small pamphlet devoted espe 
cially to a description of the special points in their 
new engine lathe. 








The Harrison Safety Boiler Works, of Philadel- 
phia, send usa collection of faec-similes of letters 
recently received from users of their Cochrane 
separators. There are bound together to form a 
pamphlet entitled ‘*A Few Opinions Relative to 
the ‘Cochrane Separators,’’’ and will be sent on 
application to those interested 

The Swift Lubricator Co., Elmira, N. Y., send us 
a standard size (6’x9’’) catalog, illustrating vari 
ous forms of lubricators made by them. These 
include sight-feed lubricators for engines, special 
crank-pin oilers, compression grease cups, ete. 
The catalog also illustrates steam and vacuum 
gauges, pop safety valves, injectors, ete, 

In our issue of February 14th we noted a new 
catalog of files issued by the Nicholson File Co., 
Providence, K. I., and remarked that it was too 
expensive for unrestricted distribution. We have 
since received a copy of a reduced form of this 
catalog, and are authorized to state that the 
Nicholson File Co. will be pleased to send a copy 
to any mechanic or file user upon receipt of his 
address. It is well worth having by anyone inter- 
ested in files. 

















It is reported that an electric railroad is to be 
built from Tiffin to Fostoria, Ohio. 

The Rosena furnace, at New Castle, Pa., willina 
few weeks put in a new blowing engine. 

The Indiana Stave Company, of Montpelier, Ind., 
proposes to moveits plant to Pine Bluff, Ark. 

A number of improvements are to be made on 
the Youngstown (Ohio) Electric Railway Co, 

The Bradstreet Lumber Co. have sold their en- 
tire mill plant at South Gardiner (Maine) to Law- 
rence Bros 

The Plainfield (N. J.) Street Railway Company 
will extend its lines by the construction of eight 
miles of trolley road. 

G. 8. Murchie, of Calais (Maine), proposes to re- 
build his grist-mill and elevator as soon as he can 
make necessary arrangements. 

The Chelonsford Iron Co. has just bought the Old 
Cambridge (Mass.) Rolling-mills, and intend to 
considerably improve before occupation. 

An electric road from Springfield, Mass., to Suf- 
field, Conn , is being talked of. E. K. Bodurtha, of 
Agawam, Mass., is interested in the matter, 
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The Norwalk Tramway Company are engaged in 
erecting a new brick power-house at South Nor 
walk, Cont 

An addition isto be erected in conn ction with 
the plant of the Granite Pressed Brick Company 
Woonsocket, R. I 

S. W. Gould r. Hf. Anderson. of Skowhegar 
contemplate the erection of a large woolen manu 
factory at East Madison, Me 

J. R. Peares f Amory, Miss., endeavoring to 
organize a stock company to manufacture an im 
prove d engine, and to erect a plant 

The plant of the Union Steel Co., at Alexandria 
Ind., is almost completed, and it will give employ 
ment to 1.500 hands when it starts 

The Berlin [ron Bridge Co have lately completed 
an addition to the engine room of the Narragansett 
Electric Lighting Co., at Providence, R. I 

It seems likely that the Illinois River Bridge 
Company will receive permission to build a bridge 
across the Illinois River, near the Hennepin Canal, 

It is announced that the Elkhart (Ind ) Street 
Railway will be completed and placed in operation 
within twenty days from the time the frost leaves 
the ground 

The Falls Rivet and Machine Co., of Cuvahoga 
Falls, Ohio. has secured the business of the Chicago 
Shafting and Pulley Co., and will enlarge and 
operate same, 

The Baugh 
Michigan-Peninsular Car Works has started work 
at its fullest « 


steam forge department of the 
ipacity, and has given employment 
to nearly 500 men 

A brick addition, three stories high and 109x4 
feet in dimensions, is to be erected at the Thaver 
Manufacturisg Conpany’s plant on Lagrange 
street, Worcester, Mass 

The Fitehburg and Leominster Street Railway 
Company has been grinted a franchise te extend 
its tracks from North Leominster to Whalon, in the 
town of Lunenburg (Mass 

The Plume & Atwood Manufacturing Company 
ure to erect a new factory building at Waterbury 
Conn. The structure will be of brick, three stories 
high and 200x42 feet in size 

It isreported that the Reading (Pa.) Iron Co, wi 
erect another new rolling-mill and puddle mill 
The rolling-mill will be 200 by 200 feet in size, and 
the puddle-mill 100 by 230 feet 

There has been organized in Spartanburg, s. ¢ 
the Christopher Double 
manufacture engines. <A foundry and boiler house 
will be built, also machine shop 50x150 feet 


Power Engine Co, to 


Bills have passed Congress authorizing bridges 
to be built across the Missouri River at Sioux City 
Iowa, and Dakota County, Neb.,and also across 
Yellowstone River, in Dawson County, Mont. 


The Defiance 


Huntley 
Needing lar 
»., of Canal Dover, 


furnace 


Mr 


years pres 


anti cone 


Ihe 
land, 





The General Electric 
hundred acres of 
water privilege of 


, With the stat 


ufacturir 


representative 


ation in Woonsocket. R 
mpany intends to erect 


g plat 


Thomas 


about 530x250 feet 


Machine 
remodeling their 


Company have purchased 
land in Readsboro, and the 


s Pond in North Adams, 


{intention of erecting a new 


P. Smith and others are 


new enterprise to secure 
I.. if possible. The 
a two-story brick manu 


Works, Defia> ce, Ohio 


works, and have purchased 


ral of the most modern and improved machine 


siderably during the 


I'he 
to manufactur 


capital, $100,000, 


er of bo lers, 


er minor improve 
Cc. M. Giddings, 
ident and general manager of the Sioux 
Engine Works, 
office at Rockford, 
of furnishing designs 

An electric 
Greenfield, Mass , t 
ere is a talk of 
line to Millers 


lines 

The new boiler 
Level Co. was designed 
of East serlin 
brick, the floors of 
ered w 9 the Berlin Iron Bridge Company’s patent 


The reorganization of 
eel Co., of Pittsburg 
week. Mr li. M 

general manager. 
provements to the 
under way, and an early 


milling 


railway 


‘nsation corrug 


ools. They expect to increase their capacity con 


few months 


Huntley Manufacturing Co. has been formed 
and cleaning and separat- 
ing machinery in Silver Creek, Chautauqua County, 
and directors, William W. 
and Benjamin E 


Ryer, of Chicago 


ger facilities, the Penn [ron and Coal 


, is rebuilding the Dover 


An additional blowing engiae, 750 horse 
and three fire-brick stoves, and 
snts are also being built 


who was for a number of 


opened an engineering 


and will make a specialty 
for engines of various types 

will probably be built to 
way of Mon‘ague City, and 
forming a home company to run 
Falls and Lake Pleasant, if the 
present petitioners do not feel like extending their 


» for the Stanley Rule and 
by the Berlin Iron Bridge 


The side walls are of 


iron and the roof of iron, cov 


rated iron 


the Junction Tron and 


i, Pa., was completed last 
t was elected president and 

construction of large im 
works of the company are well 


improvement in the gen 


ron and steel trades is expected 


ie West Charleston 
ompany propose to build a line to start from Two 


(W. Va.) 


Street Railway 


e Creek, below Charleston, and run east through 
the city to Wilson’s Hollow on the east side of the 


Among the incorporators are Geo. 8S. Laidley, 


Malcolm Jackson, 
Fred 


P. Grosscup ¢ 


Cleveland Steel Range 
Ohio. will construct a brick factory, to be 


8. Couch, Peter Silman, 
W. Rocke. 


Company, of Cleve 





REDUCING VALVES 


For reducing and maintaining an even steam, air or water 


pressure. These 


valves have been on the 


market for years, and 


are used by all the best and largest steam plants of the world. 


MASON REGULATOR CO., Boston, Mass. 








pace $10.50 for No. 3; $10.50 to $10.75 for No 
soft; $10.25 to $10.75 for No 2soft; and Foundry 
No. 4, $9. 50 to $10 
‘ , eo , Antimony—The market is quiet, prices are stead 

be fitted with modern machinery. The estimated | we quote L. X., 8léc. to 834e.; Cookson’s, 84 
cost of the structure will be from $15,000 to $20,000. | S4éc.: Hallett’s, 7.25¢. to 7.30c.; and U.S. Fre 
Star, 8c 

Lard Oil—Prime City we quote at 538c. to 55c 


located on the corner of Detroit and State streets. 
The new building will be 50 feet wide, 192 feet long, | 
and will be three stories high. The building will 





Chairman H.C. Frick has given up attention to 
the details of the Carnegie Co,’s business. James Copper—The market is dull, and prices are low 
Gailey, of the Edgar Thomson Works, of Braddock, | Producers are more willing to meet the views 
' , the buyers, and some business has been done 

»% lle “r the gener: eS § *ittsburgh as],. P 
Pa. will enter the general offic at Pi re b “losée. for Lake Copper. and 946c for forward «& 
assistant to President John G, A. Leishman. Thos. | liveries. Casting Copper is quoted at 9'¢c. to 9.1 
Morrison, superintendent of the company’s plant Lead—The market is inactive: there have bes 
y at Braddock, | 8ome forced sales, causing the prices to fal 
3 0746e. Moderate quantities have been sold 
3 O7Mee. to 3.100 

Spelter—There is no change in the volume 
: , business, and the market remains dull. Spotstoch 
We ¢ re & C st Mass sport great *S : 
Hill. larke & Co., of Boston, Mass., repor rea may yet be secured at 3.19c., but quotations 
activity im the machinery line amongst bicycle | generally from 3.15c. to 3.20e. 
manufacturers, aid exceedingly satisfactory busi Tin —The market is weak, with a steady decli: 


ness with them and some other special lines of | of prices, probably due to excessive supplies, Spot 
sold at 13.02ée. to 13.05c., futures at 12.95¢ 


at Duquesne, will succeed Mr. Gaile 
and Hi. B. Miller, now master mechanic at Du- 
quesne, will hereafter fill Mr. Morrison’s position 


trade. During December and January business 
was so good that they say they would not wish for 
any increase if they could d»> that amount steadily 
throughout the year. On the other hand, 
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saies to 


the general run of machine shops and manufact Situation and Help’ Advertisements uy insert 
. » nder this thew Pate 30 centa a ling for each inser 
urers have been very light . ‘ 
. ‘ton Ahout seven words make a line Copy should 7 
1" : tie _ ht vent to reach us t later than Saturday morning for 
The buildings for the new tin-plate-mill, which] 7,7)" se saat daleei leeienne aaeaiied ae ote 
will be run by the Crescent Sheet and Tin-plate wre will be forwarded 


Company, of Cleveland, Ohio, will be completed by 
the middle of April. The mill will be located on 
Bessemer avenue ; it will cost upwards of $150,000. 
The building tobe known as the hot-mill will be 
175x75 feet in dimensions, and will be all steel. I 
willcontain two engines, whose cylinders will be 
34x72 inches, and which will have 50 ton drive 
wheels. There will bea 10-ton electric crane and 
other machinery, including a powerful dynamo Position wanted by a foundry foreman of 10 yrs 
The tin house will also be of steel construction, | ©&*? + good ile escnia if required. Mac, Am. Mac " 

and will be located at the end of the hot mill. It shop exp.ydesirescdane. Box Fal, Aw meeion 
will be 105168 feet in dimensions, with a wing 48x Position wanted by a first-class machinist drafts 
i8 feet. The tin house will be provided with ten | man and athorough mech reali experienced as fore 
tinning stacks. The annealing house, with its} man and superintendent. Box 125, AM. MAcHINIs1 
pickling machines and other attachments, will be Wanted by a young man under 30 years of age 


> a a iA acaba Ts : position as foreman of boiler shop; best of refer 
tillanother feature of the establishment ences. Address John McCathron, Oswego, N. Y. 


Position wanted by first-class planer hand. Box 
109, Edinburgh, Ind 

Wanted situation as molder; loam, dry, or gree: 
sand; best refs. R M., AMeRIcAN MACHINIST 

Draftsman, mech. knowledge of machine design 
f yrs. exp., tech. education Box 115, Am. Macu 

Technical graduate wants position as draftsmar 
Address Box 118, care AMERICAN MACHINIST 








Patternmaker wants situation: all round mar 
experienced all class machine and engine; capabl 
asforeman. Address 8. R., AMERICAN MACHINiSs1 


Machinists’ Supplies and Iron. 





Experienced brass foundry foreman, desirous of 
making a change. would like to correspond wit} 
parties requiring the services of a competent man 
Address Z., Z., Z., care of AMERICAN MACHINIST. 


New 1 York, March 2, 1895. 


Iron—American Pig—We quote standard brands, 
$12 to $12.50 for No. 1: $11 to $12 for No. 2, 
and $10.50 to $11 for No 2 Plain. Southern brands, 


$11.25 to $11.50 for No. 1; $1025 to $11 for No. 2; (Continued on Page 193.) 


THE DEANE 


OF HOLYOKE 


TANK PUMPS, 


ALL STYLES. 


THE DEANE STEAM PUMP CO., 
HOLYOKE, MASS. 


Send for ** The Deane Speciaities."’ 


Crescent Extra 


The Best Steel you can get anywhere 
for Cold Chisels. 




















PITTSBURGH, PA. 
CHICAGO, ILL. 
(FW YORK. W. Y. 

















Genuine Lightning Screw Flates, Raga 


THE GE NAUNE — AINING SCREW PLATE j 


Taps, Dies, Reamers, Green River Screw 
Plates, Bolt Cutters, Drilling 
Machines, etc. 


SEND FOR CATALOGUE. 
WILEY & RUSSELL MFG, CO., 
GREENFIELD, MASS., U. S. A 








STEAM BOILERS, 


BY 
ROBERT WILSON and J. J. FLATHER. 
$2.50. 
JOHN WILEY & SONS, 
NEW YORK. 


I2mo, Cloth, 





GRANT 


GEARS 





Ready Made Iron Gears. 
Ready Made Brass Gears. 
Gears Made to Order. 
Gear Cutting. 

1895 Gear Book, Free. 
Treatise on Gears, $1.00. 
GEORGE B. GRANT, 
Lexington, Mass., 

and 125 South lith St., 
Philadelphia, Pa., 

and 86 Seneca St., 
Cleveland, Ohio. 





BLOW YOUR FORCES 


WITH A 


“STURTEVANT BLOWER.” 


SEND FOR CATALOCUES. 


B. FF. STURTEVANT CoO. 


CHICAGO, 


BOSTON. NEW YORK. PHILADELPHIA, 


LONDON. ENG. 








BORING AND TURNING MILLS 


ARE SUPERIOR 10 LATHES FOR FACE PLATE WORK. 


We have a variety of sizes and a large stock 
for immediate shipment. 


THE BULLARD MACHINE TOOL CO., 


BRIDCEPORT, CONN. 
New York Office, 86 LIBERTY STREET. 


E. P. BULLARD, Pres’t. 


"R MUSHET’S SPECIAL STEEL” 


S LABOB in being able torun at GREATLY INCREASED SPEEDS. FEWER GRINDINGS. No WASTEins redressing. 


SOLE REPRESENTATIVES IN THE UNITED STATES. 


B.M. TONES w Co., 
it & 13 Oliver St., NEW YORK: 143 Liberty St. 


Speaking of LATHES! 


We are building them in various sizes from 10 inch to 
24 inch swing, in various lengths. both engine and 
speed lathes _Our designs are the latest and most 
approved, while the workmanship, material and fin 
ish — - the age order. Our catalogue will tell 
“ you all about them, as well as of our planers, shapers 
Modern Design, drills and other tools and supplic 2 A a actal ent 


Valuable Features, bring it. Write us for prices. 


——— @\| SEBASTIAN LATHE Co. 


117-119 CULVERT ST., CINCINNATI, OHIO. 


ASBESTOS 


SECTIONAL 
PIPE 
COVERINGS. 


NON-CONDUCTING CoVERINGS FOR STEAM AND HoT WATER PIPES. Boiters, Etc. 
ASBESTOS BOILER COVBRINGSB, 


H. W. JOHNS MANUFACTURING COMPANY, 
H. W. Johns’ Asbestos Millboard, Sheathings, Building ne Fire-Proof Paints, Liquid Paints, 


Asbest 
87 MAIDEN LANE, WN. Y,. ao Cae 





BOSTON: 





9 {0.24 in. Swilg. 




















Jersey City, } ae PuHitavecPeuia, Boston, Lonpon 
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Wanted--Foreman to take charge of a floor of 
from 50 to 75 men on machine tools and special ma- 
cbinery. Must have had experience, and be capa- 
ble of turning out good work at minimum cost, and 
lots of it. Address Competition, Am. MacutINnis1 

Wanted—A young man to learn the machine t« ol 
business. Must be a graduate of atechnical sch« 
and must have worked three years in a mac hine 
shop. A splendid opportunity for the right man 

Wanted—Position by young draftsman; 3 years’ Address Box 119, AMERICAN MACHINIST. 
shop and 2 years’ drawing room experience ; tech 
nical education. Box 121, AMERICAN MACHINIST. 
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** Situation and Help*’ Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion, About seven words make a line. “Copy should be 

nt to reach us not later than Saturday morning for 

he ensuing week's issue. Answers addressed to our 
wre will be forwarded. 





J. MISCELLANEOUS WANTS + 


Advertisements will be inserted under this head at 
85 cents per line, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu- 

A first-class man wants position as foreman (or to | ing week's issue. Answers addressed to our care will 
lay out) in either boiler or gas molder works; Al be Jor warded. 
refs (.0 years’ experience Address Box 124, 
\MERICAN MACHINIST. 


Wante 1—Position by a mechanical draftsman and 
lesigner; 15 years’ experience; air compressors & 
Corliss engines. Box 128, AMEKICAN MACHINIS1 


Cheap 2d hd lathe s& planer: rs. S.M. York, ( ‘lev’ Md, 0. 

Best Steel Flue Scrapers. Kelley Co., Erie, Pa 

Calipers & Gauges. F. A. Welles, Milwaukee, Wis. 

For Sale—Second-hand drill presses,engine lathes 
& planers, Dietz, Schumacher & Co., Cincinnati, O. 

A good machine shop, with new tools and young], Light and fine mach’y to order; models and elec 
management, situated near Cincinnati, Obio, wants | tical work specialty. E. O. Chase, Newark, N.d 
to corre spond with parties wanting machinery Wanted—A purchaser for a good key-seater, by 
built. Middletown Machine Co., Middletown, Ohio. | Mitts & Merrill, 913 Tilden Street, Saginaw, Mich 

Mechanical and electrical engineer, and designer | _Model Locomotive Castings. Latest design. G. H 
of electric and steam power plants, complete ; gen Olney, 163 Herkimer street, Brooklyn, 

eral machinery and — ding s; 12 years’ experience, Bargains in tools and machinery. Send 6 cents 
wants position. Box 127, AMERICAN MACHINIST for ill’d catalog. Frasse Co., 17 Warren St., N 


Machinist (26), technical education, 9 yrs. machine 
shop and 2 yrs. drawing office experience, wants 
position at drafting, erecting machinery, or to take 
charge. Box 126, AMERICAN MACHINIST. 








DON’T ACCEPT ANY SUBSTITUTE FILE. _— 
INSIST ON HAVING = 
NICHOLSON 






3000 
VARIETIES FILES 
(x. F.) & INCREMENT CUT FILES. 















Ex7TR SPER AM 
LtinE OF rie 








For Sale—A first-class key-seater, new. Address 

Mitts & Merrill, 913 Tilden St., Saginaw, Mich 
Wanted—Mach’y to build, hardened or case-hard | 

ened work. Passaic Falls Mach. Co., Paterson, N. J 


Wanted—To correspond with any one in need of le 


a first-class key-seater, Address Mitts & Merrill, 
No. 913 Tilden Street, Saginaw, Mich | 


I new or good second-hand 15 to 2 horse-power 
at ght boiler: also one 12 to 14 horse-power up 
rht engine Address full particulars and prices 


| Ma hinis ts. are of The ChenangoTel.. Norwicbh.N.\¥ 


Wanted—Aluminum and brass castings to make, 
west prices for satisfactory work; prompt de 
livery; correspondence solicited. Twining Camp 
bell, brass founder, 153 Liberty St., Paterson, N. J 





LECOUNT’S NEW EXPANDING MANDREL. 


Amateur’s Size, AC 
Taking anything from 


£ to 1 inch inclusive 






Pric®....-. $5.00 
Patented Dec. 25, 1877. 
IF YOU WILL TRY THIS TOOL You 


Machinist's Size. 
H No PRICE 


1 lg6tol1 in. $10 
2 coed * SOP 
3 wee2 * 18 
i(withserews)2 “ 3 ” i 
» * . _ =e . if 


WILL NOT REGRET THE EXPENSE. 


W. LECOUNT, eo NORWALK, CONN 


c. 
SPECIAL MANDRELS FOR SPE 
These gocds are for sale by CHAS. CHURCHILL & CO., I 


SIAL JOBS MADE TO ORDER, 
’d. 21 Cross St., London, England. 





14 





anD TURNING MILLS 


COMBINING EVERY IMPROVEMENT. 


SIZES FROM 5 TO 20 FEET. 


BETTS MACHINE COMPANY, 


WILMINCTON, DEL. 








ALL KINDS IN STOCK, 
Manufactory, SHEFFIELD, £ 
Chief Am. Office, 91 JOHN ST., ’ Y. 


TOOLS, 
DRILLS, WM. JESSOP & SONS, ‘LTD. 
tablished aentury ago. 


D IES, &c, i Medal Wort" 's Columbian Exposition 18938. 

















e claim for 


Bohiler Bs, Styrian Tool Steels 


The greatest strength, unifor- 
mity and longest endurance. 
It is unequalled for Milling 


Cutters. 
SOLE AMERICAN 


HOUGHTON & RICHARDS, **“acenrs. 


148 & 150 Oliver te. BOSTON. 








LEWIS K. DAVIS, MECHANICAL ENGINEER, 


MANHATTAN aie BUILDING, NEW YORK. 


EXPERIENCED IN DESIGNING HEAVY MACHINERY, POWER PLANTS AND 
MACHINE SHOPS, 
PLANS, SP5CIFICATIONS, SUPERINTENDENCE AND THEORETICAL TESTS. 





REFERENCES BY PERMISSION. 


Foot power 
Star % Screw Cutting 
Automatic 
Lathes Cross Feed 
9 and 12 inch Swing. 
New Designs. Novel Features, 


Send for Catalogue B. 
SENECA FALLS MFG. COMPANY 


The Elliott Drill Press 


FOR ANY LICHT WORK. 


LARGE RANGE OF WORK—LOW PRICE. 








THE ELLIOTT DRILL. 





Now Manufactured by 
A. J. WILKINSON & ge 
180 to 188 WASHINGTON ST., BOSTON, MASS. 
SEND FOR CATALOGUE, 


W.C. YOUNG MFG, CO,, “"ua™ 
Foot Lathes, Engine Lathes, 











687 Water St., Seneca Falls, N.Y. 


SHEARS AND PUNCHES. 





ABSOLUTELY K & Mi FIRE-PROOF. 





SECTIONAL STEAM PIPE 


THE GREAT 


SELLING AGENTS. 


flecten, 8. C. Nightingale & Childs, 134 Pearl Street. 
Ne rk, Robert A. Keasbey, 54 Warren Street. 
Philadeiphin, Macan & Co., 1420 Callowhill Street. 
Baltimore, Wallace & Bro., 432 Kast Pratt Street, 
w pacningten. Wm. &, Morgan, Room 19, Builders’ Exchange, 
Chicago, Walch & Wyeth, 208 Lake Street. 

ew Orleans, Delbert Engineering Co., 23 Union Street. 
Memphis, Symmes «& Co,, 162 Front Street. 
Milwaukee, Wis., F. Sprinkman, 133 Sycamore Street. 
St. Louis, F. Bocler, 108 Walnut Street. 


CINCINNATI: 
114 W, Second Street, 


AMBLER, 
Pennsylvania, 


MAGNESIA 


COVERINGS. 


AND BOILER 


COAL SAVER. 


Manufactured hy THE KEASBEY & MATTISON CO. 


CLEVELAND: 
117 Water Street, 





SELLING AGENTS, 

Detroit. 8. P. Conkling, 20 Atwater Street, Fast. 
Minneapolis, Arthur L, Otto,219 South Sd Street. 
Des Moines, J. ©. & R. B. Carter. 
Omaha, Spencer Otis, 307 8 Biste enth Street. 
Kansas ity. J. H Storer & ¢ 
Denver, U. W. Badgley & Co. isth and Market Streets. 

Salt take City, Utah and Monts ana Machinery Co, 
Butte City, Montana, R. James, 
Yiontreal, Sclater Asbestos Mint oO 
San brancisco, De Solla & Deussing, 2 California Street 





FITCHBURG TOOLS. 


DR 





48 IN. PLANER. 
Ask for Catalog E. 


MACHINE WORKS, 


FITCHBURG, MASS. 





S1o Walnut St., Philadelphia. 
Drill Press, 40 in. swing, new. culars, the whole cover ng every branch of Science applied 


M HENRY CAREY BAIRD & CO,, 
KCHINERY FOR SALE. 

Our New and Revised Catalogue of Practical and Scien- 
Engine Lathe, 24 in. x 25 ft. bed, 2d hand. Saat of tae eke he el tarctl aes ane ene & eng 


INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
Planer, 28 in, x 24 in. x 7 ft., new. 
tifle Books, 88 pages. 8vo., and our other Catalogues and Cir 
of the world who will furnish hi 
Roots’ Blowers, Nos. 1, 2,5 and6, 









Haskin Vertical Engine, 9 x 9, sia A NEW CRANK SHAPER. 
Vertical Boiler, 80 H. P., - NOVEL, YET SIMPLE. 

Open-die Bolt Cutter, 14 to 144, na Length of stroke 
Planer 14 in. x 10 in. x 30 in., o S Sueur aie th mereon. 


@ 7 OUSLY while IN MOTION. 
_ Get Photos & Prices. 
2 = NOTHING LIKE IT. 

7 


*PFox Machine Co., 
325 Nor. Front St., 


Grand Rapids, Mich. 


135 Finsbury Pavement, 
London, England. 


Band Saw, 36 in., new. 
Write us before buying. 


COOKE & Co., 


Machinery and Supplies, 
163 and 165 WASHINGTON ST., 
NEW YORK. 








FOUNDERS AN 
PROVIDE 


Our skillas machinists and the charact 


Return Mortar Mountings made for the 
reprinting the official reports which des 


St A he he th th tt te tt te te te te et td 


BUILDERS IRON FOUNDRY, 


HEAVY ACCURATE MACHINE WORK. 


work are indicated by the 12-inch Breech Loading Rifled Mortars and Spring 


et te te 





D MACHINISTS, 
NCE, R. I. 


er of our machine shop facilities for heavy 


United States Government. Pamphlet 
ribe these guns mailed upon application. 





P.H.&F.M.ROOTS, 


Connersville, Indiana. 
1405-10 ) Manhattan Buildi Ng, 


MANUFACTURERS OF 


Portable Forges, 
Tuyere Irons, Etc. 


‘ ROOTS NEW ACME HAND BLOWERS, 


Blow speeded, Forve 
biast, Durable, Com- 
pact and Cheap. 






Roots’ Foundry 
Blowers, Gas Ex- 
hausters, Ete. 
COOKE & CO, 

Selling Agents, 

163 and 165 

Washington St., 
NEW YORE. 








In Writing, Please Mention This Paper. 





WORTHINGTON STEAM PUMPS 


FOR ALL DUTIES. 





HENRY R. WORTHINGTON, 


NEW YORK, 86 and 88S wag St. 
BOSTON, 70 Kilby S 
PHILADEL PIA, 607 Arch St. 
CLEVELAND, 24 South Water St. 
CHICAGO, 185 to 189 Van Buren St. 
ST. LOUIS, Eighth and St. Charles Sis. 
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CLEVELAND TWIST 


DRILL C0’S. GRIP SOCKETS,” “ma 


Bhs drills 
can be used with 
smaller shanks 
than ever before, 

No charge for 
the groove in the 
shanks. 


Send for Descrip- 


' Cor. Lake and Kirtland Sts., Cleveland, Ohio. tive Price List. 





MACHINERY BARGAINS 


BEFORE REMOVAL 
At Phenix Iron Works, Trenton, N. J. 


a8 fe Stean : Hammer, F.& M.,1,00010 


0 ft.-16 ft. Vertical Boring and Turning 
Rolls, Punch and Shear, ete. 


, Send for full list and prices. 


GEORGE PLACE MACHINE CO. 
145 Broadway and 86 Liberty St., 
NEW YORK. 


Boiler 





MANUFACTURERS | 
You Want Power. sma. "ForFent 


small. For rent, 

57,000 sq. feet of floor space—wil split up to suit 

tenant—Building new—8 stories—factory construc- 

tion—exterior windows to each floor—Gas, Electric 

light and power—elevators—rent and insurance low. 
Address, J.J. VANDERGRIFT, 

Imperial Power Bld’g, P ittsburgh, Pa. 





Not Manufacturers, 


We are not makers, but sellers, 
of first class machinery. 

We know what a machine ought 
tobe. If it is not up to the mark, 
we will have nothing to do with it 
The maker mustsellitdirect if he ean, 

People who buy machinery from 
us know that they are getting the 
pick of the market. 

We are very particular. We 
have our own reputation to uphold 
Thirty years as machinery merchants 
has taught us that makers’ claims 
are sometimes colored by prejudice. 

But our claims for machinery 
that we do not make (and can have 
no interest in praising), must be 
pretty reliable. 

We sell principally new machin- 
ery, but also some special bargains 
in second-hand, guaranteed ‘as 
good as new.” A letter will be ap- 
preciated, 


HILL, CLARKE & CO., 
Machinery Merchants, 


156 Oliver St., 
BOSTON. 


12 & 14 S. Canal St., 
CHICAGO. 





WRIGLEY'S 5 eee OI DRESSER 


To be returned or paid for in 30 

lays. It faces rapidly er cuts V 
rooves and all Shapes. € wite ra Never Get Dull---Are Self. 
arden ening. Has H lardeved Steel Bushings at Pin Bearings. 
Price. $2.00; Cutters. 15 cts e erset. Send for Circular. 
T. WRIGLEY , 85-87 Fifth Av., Chicago, Ill, 0. 8. A. 





SECOND-HAND MACHINE TOOLS. 


ENGINE LATHES, 
n. x 6ft. Parker, Taper 
ft. Blaisdell 
ft Pe ns, Tape 
ft. B j 


DRILL PRESSES, 


ft Ni “ Hav n 10 in. Snyder ‘ 

HM, Biai 24 in. Blai dell 
Bla = il 24 in se athnrag Bhat og 4 tn i 

1. D. W. Pond tin. Pond, Back Geared, Power 
Lathe & Morse Feed 
Perkins 9 ft. Holly Mfz. Co 
maker unknown 


*LANERS, 


n. x 4 ft. Hende 
nx 4ft.L. W. Pons 
n. X 6 ft. Pon 


Radial 


SCREW MACHINES, 


No. | Garvin, Wire Feed 

No. 5 Brown & Sharpe 

No. 2 Garvin, Wire Feed 
wht Sharpe Automatic 

No. 24% Pratt & Whitney 

N 


o. 3 Garvin Back Geared 


MILLING MACHINES, 


2 Pratt & W. Lincoln, 
©. 1 Browne & Sharpe Universal 
o. 0 Garvin Un Versal 
o 1 Garvin Universal 
5 Brainerd Standard, 
} Garvin Lincoln 
o. 2 Garvin Duplex 


10 in. Pratt 
12 in. Jue 
Win. We 

H ud. 
Rin, Putnam, Traverse Head 
kin, Smith & Silk, Crank 
20 in. Gould & Eberhardt 
24 in. Hendey, Friction, 


a ond Laas Traverse 


Also, a large number of other 
list and detailed description 


THE GARVIN MACHINE CO., 


LAIGHT & CANAL STs., New YORK. 
Also, 51 North 7th St., Philadelphia, Pa. 


wate 


TO BUY FOR CASH. 


First-class Second-hand Engine Lathes, 

Planers, Drill Presses, Shapers, Milling 

Machines, etc., 

The Fosdick & Plucker Machine Tool Co., 
CINCINNATI, OHIO. 


machines, Write for a complete 





address, 








ji nb | M 
peo bubulit 9 id 
MACHINISTS’ SCALES, 


PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEIGHTON, SYRACUSE, N. Y. 








Micrometer depth gauges, height gauges and in 
side calipers. Have you seen our centre indicatui* 
Write for circulars. 


J. T. SLOCOMB & CO., Providence, R, |. 


SOFT CASTINGS, 


Made from best grades of Pi wad for 
Light Machinery, Electric Work, ete. 


THE BURR & HOUSTON 60., 


33 TO 39 FRANKLIN ST., BROOKLYN, N. Y. 








BLAKE & JOHNSON, Waterbury, Conn. 


BUILDERS OF 


eto PIN, SAGTY PLN, HOOK AND EYE MACHINERY, 


IOve 


AND LABOR-SAVING MACHINES OF EVERY DESCRIPTION. 
Bent Wire Goods a Specialty. 


Send Samples that we may 


quote prices for either machine or the Goods. 





E. W. BLISS CO. 


1 ADAMS ST., BROOKLYN, WW. Y. 
Chicago Office, 100 W. Washington Street. 


SHEARS, DIES 


ano SPECIAL MACHINERY. 
The STILES & PARKER PRESS CO. 





COLD SWAGING 
MACHINE 


The Dayton 
Swaging Ma- 
chine is the best 
for reducing 
and pointing 
wire and tub- 
ing. If inter- 
ested address 
the manufact- 
urers, 


EXCELSIOR 
NEEDLE CO. 


Torrington, 
Conn. 


2, 
—~ 


AMERICAN GAS FURNACE CO., 


OIL GAS PLANTS 


Gas Blast Furnaces & High Pressure Blowers 


For the economical generation and syste. 
thatic application of HEAT. 


CATALOGUES ON APPLICATION. 


No. 80 Nassau St., - NEW YORK. 


EneiisH AGENCY: 
Chas. Churchill & Co., Ltd., 21 Cross Street, 
Finsbury, London, E. C., England. 





SECOND-HAND TOOLS IN STOCK, 


MODERN STYLE, LOW PRICES. 


ENGINE LATHES, 
x 5 ft. Sebastian 
° 5 ** Blaisdell 
i ‘* Reed with ck. 
‘** Hendey Taper 
i} ‘* Flather, 
** Blaisdell. 
‘ Prentice Bros, 
6 «°° Hendey,. 
* Lathe & Morse 
8“ Star. 
* Me ~ 
* Pond 
* Putnam. 
5 ** Gleason. 
** Fitchburg. 
** Putnam. 
** Perkins 
‘* New Haven. 
* Perkins 


MMM HRM MRM MRM KK KR RK 
es 


Brass Finishers Imp. Style. 
Cab. Turret Lathe, with 
riage Feed, 
DRILLS, 

**Sensitive"’ Drills. 

24 in. Prentiss B. G. Auto. Fd. 
28 in. Blaisdell B. G. Auto, Fd, 
Imp. Radial 3 ft. Arm. 
Universal Radial 5 ft., Niles. 


UPRIGHT B. &T. MILLS. 


38 in. with 2 Heads. Al order. 


HOR. BORING & DRILL- 


ING MACHINES. 
Bement No. 2, Swing 54 in. 
Bement Cylinder Borer, large. 

BOILER TOOLS. 


Rolls, 5.6 8 and 10 ft. 


Bement Boiler Plate Planer 16 


tt. for 1 in. Plates. 


** Fitchburg Triple. 


Car- 


PLANERS. 
19 in. x 8 ft. Wheeler. 
6 Pratt & Whitney. 
“ bond, 
** Blaisdell, 
** New Haven 
** Powell, 
** Wood & Light, 
‘* Whitcomb, 
‘* Baneroft, 
** Lathe & Morse, 
2 Pitehburg. 2 H'de, 
* 212 Bement 2 H'ds. 


SHAPERS. 
in. Stroke. Hendey. 

« Gould & Eber. 
Ftby Trav. Head, 
Hendey. 
“Fox” Crank. 
Prentiss ‘‘ Latest, 
Triple Geared, 


MILLING MACHINES, 
Garvin No, 2 Hand Feed. 
Brainerd No. 4 Stand. Plain. 
Brainerd, No. 3 Stand. ‘‘Univ.," 

16 in. Centers, Cutters, etc. 
Brown & Sharpe No. 6 Plain 
Table 48 x 14, 


SCREW MACHINES, 
Pratt & Whitney No.1 with Wire 
Feed, complete. 
‘New Pattern ” with 2 in. hole 
Back Gears and Auto. Turret, 


peer 
Steam Hammers, 300-800 ib 
Bradley Hammer, 40 Ibs. 
Stiles Presses Nos. 1, 2 and 3. 
Keyseater for Pulleys & Wheels. 
Gear Cutter 32in. for Light Spur 
Bevel and Worms, 
Acme 1 in. Bolt Cutter. 


NEW AND SECOND: HAND. 


ENGINE LATHES. PLANERS. 


12 in, x 4 ft. Manhattan Co. 86 in. 4 90 in. x 8 ft. Holling 
14 in. x 6 ft. Lodge & Davis. he 

x # ft. Lodge & Davis. 

x 8 ft. Blaisdell, 

x8 ft. Lane & Bodley. 

x 11 ft, Lodge & Davis, 

x # ft. Diets & Gang, 

x 12 ft, special heavy pat+ 


16 in. 
16 in 
18 in 
Zl in. 
22 in 
Min, 


40 in. = 36 in. x 10 ft, Ste »ptoe 
MeF, 


DRILL PRESSES, 
20 in. Lever Drill, 
24 in., Bin., 32 in. and 40in. B 
Ga. P. F. 
| 62in., 80in. Combination Radial 
| 180 in. Radial, 
Henley Swing Drill, 


MISCELLANEOUS, 


ernie 
x 38 ft. cnating Lathe. 
x 22 ft. Mo 
x17 New Woven 

$2 in. x 12 tt Special Patte rh. 


$6 in. x 10 ft, Taylor. : 
. _ | 1 5in. Cold Saw Cutting-off Ma- 
TURRET LATHES. chine with Saw Sharpen 
12 in. x 15 in. Lever or Pilot | Gear Cutter 40 in. 
Wheel Movemem to Turret. 24in. Pulley Lathe, second-har 1 
115 in. B. G. Brass Working | 30 in. Turret Lathe, 6 in. hol 
Monitor (2d hand). | through Spindle. 

21 in. Friction Head. | 2No.1Garvin Tapping Machines 
22 in., 30 in., 38 in, and 48 in, | 1 No.2 Garvin Tapping Machin« 
Turret Chucking. 1 Open Die Header. 

" S 1 Garvin Screw Slotter. 
PLANERS, New Improved Engine, 
24 in. x 241n. x 8 ft. Lodge & D. and Pulley Lathes, 
90 in. x 80 in, x 7 ft. New Haven. 


t 
Min 
PT in 
$s in. 


Turret 
Brass 


Working Machinery, 


THE LODGE & SHIPLEY MACHINE TOOL CO. 


CINCINNATI, OHIO, U. 8. A. 
THE BEST MECHANICS 


MY VERNIER CALIPERS. 


Ask your Dealer for them, or send for 
Catalogue and Special Prices to 


E. G. SMITH, Columbia, Pa. 








J. J. McCABE, 


E. Pp’ BULLARD’s |14 Dey S&t., 
NEW YORK. 








N, Y,Mach’y Warerooms. 
SECOND-HAND MACHINERY FOR SALE. 
Lathe, Shaper, Drill Press, Pipe Cutting 
Machines, Emery Wheel, etc. 


Also a full assortment of Machine Tools will be 
sold cheap. Apply to 


LEWIS N. LUKENS, 


22 COLD ST., NEW YORK. 
SEND FOR CATALOGUE. 


(ESTER MACHINE = co 


—_— 

FULL: THREAD ‘AT ‘ONE: CUT: 
ALL PARTS: SUBJECT To: WEAR‘ARE 
CASE‘HARDENED: ALL: GUIDES OF 
HARDENED: STEEL. 

ADJUSTABLE: DIES 
EXACT SIZE'IRON ano ‘322 OVER: 
IRON: CUT: WITH:SAME' DIE: 


SLND FoR 25° PROE 
JALUSTRA r¢ = TALOGUE- 


SIRES LY. & OF RKE RS. SUPPLIES 


wee CHICAGO-ILL USAT) 
THE PERKINS DRAW STROKE TRIMMER, 


An Indi sable Too? 
for all ench Wood- 
workers, Latest and 
Best Design. Infringers 
Prosecuted. Trial, not 
orders, solicited. 
PERKINS & CO., 
Grand Rapids, Mich. 
STOCKS, NEAVE & CO., 
Manchester, England. 


THE ALTENEDER SPRING: 


BE WIDELY OPENED, QUICKLY & 
WITHOUT REMOVING THE SCREW 


STMENT FORT WIC KNESS 
IPTIVE CIRCU 





o— 





Shanutaeturere of Set, Cap & 
Machine Screws, Studs, etc. 











| PANE ANP 








A CHINER 
For Reducing and Pointing Wire, 


ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 

For Machines or Information address the 

Manufacturer, : 

gNEDER 


§. W. GOODYEAR, Waterbury, Conn. & SONS: 
: The HOPPES Live-Steam Feed-Water Purifier, 


Guaranteed to Prevent Scale in Boilers. 


Using any kind of water. Hard Sheet Steel Troughs 
Easily Cleaned, 


HOPPES MANUFACTURING Cu., 
Send for Catalogue D. SPRINGFIELD, OHIO, 


STEEL BALLS 


For all Anti-Friction 
Purposes. 


DRAF TSMEN: 
HINGE RULING PEN CAN 
THOROUGHLY CLEANED 


OR DIS Mag cy ITS ADJU 
OF LINE.SENC FOR DESCR 


i, 37 RIOGE AVENUE 
PHILADELPHIA,PA: 








THeo. At 








AND 


SCREW MACHINE PRODUCT 


OF EVERY DESCRIPTION. 


Cleveland Machine Screw Co., 


CLEVELAND, OHIO, 


WRITE FOR 
INFORMATION. 











ines 


urret 
Brass 


C0. 
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THOS. H. DALLETT & CO., 


YORK ST. & SEDGLEY AVE.,; PHILADELPHIA. 
MANUFACTURERS OF - 

Portable Drills, Hand Drills, Boiler 

Shell Drills, Light Drill Presses. 

Also ELECTRIC MOTORS 

for driving 
Machine 
Tools, 
Cranes, 
Elevators, 
Pumps, 
Presses, 
and other 
Machinery. 


Shriver’s New York Traveling Cranes 


FOR HAND OR 
ELECTRIC POWER. 





333 East 56th St, 


NEW YORK. 

MANUFACTURERS OF 

TRAVELING CRANES of 134, 2, 

capacity, to be operated 
by Electricity. 


T. Shriver & Co, 


5 and 10 Ton 
by Hand, or wholly or in part 














New Complete Illustrated Catalogue—Free. 





Norton Emery WHEEL Co., 
WORCESTER, MASS. 











ALFRED BOX & CO.. 


PHILADELPHIA, PA. 


Builders of Standard ond Special 
Cranes of all descripiions, Double Screw 
Heists, etc.; over 30,000 Hoists and 700 
Cranes in use. 











Mills, for Car Wheels and oth 


Trade Mark: ** 


THE E. HORTON & $ 


Or CHAS. CHURCHILL 


Also Chucks for Brass Finishers’ Use, 
Screw Machines, | pright Dril 


THE HORTON LATHE CHUCK 


Established 1851, 


Grinding Machines, Milling Machines, 
ls, ¢ utting-off Lathes, Drill Lathes and for Boring 
er work, Also the most complete list of 


Improved Ind pendent Reversible Jaw Chucks in the World. 
THE HORTON LATHE CHUCK.’’ 


None Genuine without it. 


ON CO,, Windsor Locks, Conn., U. S. A, 
& CO., 21 Cross St., Finsbury, London, E, C. 


SEND FOR ILLUSTRATED CATALOGUE. 





CUSHMAN’ 


Screw Machines, 
work. oe « 
SEND FOR C 


* CHUCKS. 


For Lathes, Drills, Chucking and 


and for Special 


ATALOGUE. 


THE CUSHMAN CHUCK CO., HARTFORD, CONN. 











WEETLANO 








CRANES, TROLLEYS, PORTABLE HOISTS, OVERHEAD TRACK. 


Seno FOR CATALOGUE. 











2343 & 2345 
Callowhill St., 


MARIS BROS., 


SUCCESSORS TO 


( h k The National, 
ll F S COMBINATION, 
cluding every possible position. fu USTRATED OaTa- 
89 Cortiandt Street, N. 
Sweotland Combination Chuck, 
@ Shell, Solid Reversible Jaws, 
The HOGGSON & PETTIS MFG. CO., - New Haven, Conn. 
Whiting Foundry Equipment Co., 





MARIS & BEEKLEY, 





PHILADELPHIA, PA. 


Address G. W. JORDAN, 
INDEPENDENT, 
Est’d 1882. Strongest. Easiest tochange. Best finish. 
LOGUE sent, Liberal discounts. Prompt shipment. 
Works, 1300 Hudson, Hoboken, N. J. 
Reversible Jaws. Accurate 
Strong and True. 
226 DEARBORN ST., CHICAGO | wanvev, 


@& Wayne STREET, WoRCESTER, MAss. 
UNIVERSAL, or 
Reversible Jawe (patented) ¢ iving 5 changes in- 
Address W. WHITLOCK, 
Standard Independent, Solic 
SEND FOR CATALOGUE. 
CUPOLAS, LADLES, TRUCKS, 
New York Orrice, 182 Front Sr. fur. 


{| SEND FOR CATALOGUE. 


PEQUOT DRILL CHUCK. 


A new Drill Chuck having a more powerful grip 
than any ehuck ever offered. This seems a broac 
claim, but we prove it to mechanics who will 
examine. Ask at your dealers or write us for 
particulars. 


THE D. E. WHITON MACHINE CO., 


5 Oak Street, New London, Conn., U.S. ~ 


Or, SELIC, SONNENTHAL &CO., 
86 Queen Victoria St., London, E. C., England. 


SKINNER CHUCKS. 


Independent and Univer- 
sal Chucks, Combination 
Lathe Chucks with patent 
reversible jaws, Drill 
Chucks, Planer Chucks 
and Face Plate Jaws. 


SKINNER CHUCK 00., 


New Britain, Conn. 


THE PRATT CHUCK CO. 


CLAYVILLE, N. Y. 
“a > MANUFACTURERS OF 


# COLD DRAWN STEEL 


AND 


BRASS FERRULES 


FROM 16 TO 24 GAUGE. 
Ferrules of Every Description, Bicycle 
Parts, Typewriter Bells, etc. 





















—~ 








THE CONTENTS FOR 
Improper Steam Piping, 
An Engineering Experience, 
Pitch and Strength of Gear Teeth, 
Recollections of the Steam Engine 


Designing Stationary Engines (6), 
Long and Short Connections, 
Among the Shops, 

Locating Knocks in Machinery, 
Notes from Different Workshops, 
What Mechanics Think. 


Sample copies free. 
Single subscriptions, 50 cents a year. 
Foreign subscriptions, 75 cents a year. 





Frederick F eeuttede. 





~—~— 





OO 


‘Keep a-jumpin’ 


Indicator (2), 


THro. F 


Various Short Articles. 








—— EE 


said 


Nearly every one ha 
tub of milk. 
keep a 


MARCH ARE: 
FREDERICK 


Fospick. 
S. ASHTON 


SAMUEL WEBBER. 


HAND, 
other, 
first frog refused the 


the second frog 


IHiKMENWAY. kept a- 


F., F 
. SCHEFFLER, JR. the milk having been 
W. H. WAKEMAN. 
Prep H. Corvin. 
Joun H, ¢ 


A. LEARNER, 


tub and went about h 


oper. circulation of MACHINE 
Reader, 


Address 


Pearla 


——— 


“Tma ge 


jumpit 


is business feeling 
spite of hard times and dull business we 


tising up to nearly $10,000 a year- 
is the moral plain 


EP OL 


the Frog. 


s heard of the two frogs who fellintoa 
‘* Not much,” 


what comes 








said the 
The 
but 


yner,”’ said one. 


1) and see of it 
and met 
l night; and in the morning, 
churned into butter, jumped out of the 
In 
have jumped the 
and the adver- 
-and we are still a-jumpin’. 


advice an early death; 


umpin’ al 
none the worse. 
KY up to 15,250 copies, 


SEND SAMPLES FOR ESTIMATES. 
Machinery, 


2 
nd Rose Sts., New York City. | 











Order now before our stock 
of papers is exhausted. 


articles, our stock is now limited to 
complete sets, with the exception 
of two or three issues.and orders can 
hereafter be ~ gnd by the set only. 


RACTICAL 
DRAWING.” 


A number of engineering schools ADDRESS: 
By J. G. A. MEYER. are using these rticles in lieu of a 
The demand for back numbers of | text book on this important branch 


American Machinist, 
208 BROADWAY, 
NEW YORK. 


of mechanics. 

The set of 92 pooees will be sent by 
mail to any address in the U.S., Can- 
ada or Mexico for $5.00, pm paid, 
and toany foreign country for $7.00 


che American Machinist, containing 
this valuable series of articles, has 
been so great, et. notwithstand- 

ing it has compelled us to issue 
meet reprints of several of the 


The Sample 
Tells the Story. 


Asample of Dixon's pure flake lubricating 
Graphite, with interesting and instructive 
pamphlet. 


Sent free of charge. 
JOS. DIXON CRUCIBLE CO., 
JERSEY CITY, N. J. 











» The National 
= Feed-Water 
Heater 


A brass coil Heater 
delivering water to 
the boiler at 210° 
Fahrenheit. 

500,000 H. P. sold. 
Prices low.  Satis- 
faction universal. 











’ The National 
Pipe Bending 

Co. 

82 River St. 

New Haven, Ct. é 








Gorrugated, Conner Tubes 


as used in our Wain- 
wright Feed - Water 
j Heaters, and other 
y steam appliances. 


The Taunton (Mass.) Locomo- 
tive Mt, Co, 









Nuts !! | 


NOT “TO CRACK” 
“*TO USE. 


TRUMP BROS. MACHINE CO., Mfrs., 
WILMINGTON, DEL. 


The Almond Coupling 


NEW quarter turn 

motion to replace 
3 quarter turn belts and 
q bevel gears. 


T. R. ALMOND, MFR., 
83 and 85 Washington Btreet, 
BROOKLYN, N. Y¥. 





NOIsSELSse. 











HYDRAULIC 


SEND FOR CA 








PRESSES, PUMPS, PUNCHES, JACKS, VALVES, 
FITTINGS, PACKINGS, ACCUMULATORS. 


The W. & $. Hydraulic Machinery Works, 


WATSON & STILLMAN, Proprietors. 


204, 206, 208 and 210 East 43d Street, 


NEW YORK. 


MACHINERY 


TALOGUE D. 





Single Plunger Pump 
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14”, 16”, 18”, 22” and 24 
NCINE LATHES, 


— AND —— 


ATTENTION. & 


SHALL HEREAFTER HAVE A FULL 


wie OF OUR OWN MACHINE TOOLS, Pieter - 
CONSTANTLY IN STOCK, AT THE WARE. 52”, 80" and 120 
ROOMS OF 


RADIAL DRILLS. 
Dietz, Schumacher & CO., 


Cincinnati, Ohio, U.S. A. 


Dawson & Coodwin, 
57 8. Oanal St. 


CHICAGO, ILL. 
THE LODCE &* SHIPLEY M. T. CO. 


CINCINNATI, 0., U.S. A. 


















© Weight, Wide Belt, Five 


ae : 


e Step ¢ ones. Cones 













} large diameter. Back gearing of high ratio, spindle bearings, both , 
enaus extra larg spi indie hollow, extra large its entire p= ng ‘th carriage & 
ha ery ke a) “4 varings on the ways. length and cross fe graduated, & 
4 ten measuring ane iv alipering, head extra lone, be “dd ¢ poodg leep and 
long between centers. Simple device in headstock for instantly changing 
7 screw chasing pitch, also for chasing right or left. No gears to put on or take 





off. Infinitely superior to the ordinary lathe. 





LATEST IMPROVEMENTS. 
NEW STYLE. 
NEW PRICES, 

X GLOWING RAPIDLYin FAVOR 


The Highest Award at the World's Col ambian Exposition. 


ne most user! RIVETT LATHE 


MADE BY— 


FANEUIL WATCH TOOL CO., 


BRIGHTON, BOSTON, MASS., U.S. A. 
Anybody interested, write for particulars. 
HILL, CLARKE & CO., Selling Agents. 
Boston, Mass., and Chicago, lil., U.S. A. 







AMERICAN WATCH TOOL CO, 








ta 





— FOR — 

The os Norman Universal Bench Lathe. fienmads 

With attachments, com — 

PATHE, UNIVICS \LMLLANG wars: 

MACHINE, SCREW. CUPTER ° WORK 

AND UNIVERSAL GRINDER. OR 

The best tool on the market TOOL 

for all kinds of small fine ROOM. 





work. Send for Catalogue, 





Manufactured by 


Mention AMERICAN MACHINIST. WALTHAM WATCH TOOL CO., 
Springfield, Mass, 


Albro Worm and Worm Gear 


Consumes less 


ENCINEERING ae co. 
JAMESTOWN, 


THE LATEST. 








power and gives 
better results 
any other 
System. Infor- 
mation cheer- 


? fully furnished. 
The Albro-Clem 


NOW READY FOR THE MARKET, 
than 


KEMPSMITH MACHINE TOOL CO. 
‘MILWAUKEE, WIS., U.S. A. 


NOP FONTS 


GORDON 


WORCESTER, MASS. 





<D 


rss 














The lather Mew Patent Taper Avtachment, 


Accurate, easy and quick to operate, 
All changes can be made from front 
of lathe No backlash or lost motion, 


Flather & Company, 


NASHUA, N. 








use ¢ 


does 
rig p 


stone 
circular. 


LELAND, FAULCONER & NORTON CO., 


96 TO 106 BATES STREET, 


tun Favueowrs & onroy Co 
WET EMERY GRINDER. 


Any amount of water easily applied without the 
of Pump, Hose, 
objectionable features common in this class of 
Machine. 


Treadles, Cocks, or any of the 


Truing Device, which is inexpensive, 
the work perfectly and quickly. The whole 
ractically as simple as the old-fashioned grind 
trough and much more effective. Send for 


DETROIT, MICH. 





All GENUINE 
INGOTS & MANUFACTURES | 


REC TRAD E MARKS. 
THE PHOSPHOR 





PHOSPHOR-BRONZE 


INGOTS, CASTINGS, WIRE, SHEET &c. 


BRONZE SMELTING Co. LIMITED 


; 2 200 WASHING TON AVE.PHILADELPHIA.,PA. 


mo 
j Pheopho nBronye: 


|}ORICINAL MANUFACTURERS OF PHOSPHOR- 
BRONZE IN THE UNITED STATES AND SOLE 


Makers or "ELEPHANT BRAND PHoseHor-Bronze, 











P, BLAISDELL & CO., 


Manufacturers of 


Ta Machinists’ Tools, 


m= | WORCESTER, MASS. 
















OUR NEW No. 5 MILLING MACHINE); 


‘BEVEL GEARS, 


Cut Theoretically Correct. 
For particulars and estimates apply to 


HUGO BILGRAM, 


MACHINIST, 


Successor to 
BREHMER BROS., 
440 N. 12th St, Philadelphia, Pa. 








OD: eC CHAS. A. STRELINGER & cO., 
411.4413 Cherry St, | Tools, Supplies and Machinery 


Philadelphia, Pa. DETROIT, MICH. 


STUART’ ‘J PATENT stasith taht WEDGE COUPLING. 


NO & KEY RATING. 
SLIPPINC. 
CHEAPEST in MARKET, also the 
SIMPLEST and BEST, 
SENT ON peg 

Can be attached or removed in a few seconds without 
injury to shaft or co agiee. Bend for dis count and 
illustrated Price List of 40 size 


R J. STUART'S FOUNDRY AND MACHINE WORKS, 
NEW HAMBURGH, N., Y. 











THE BEST WORKMEN 


ARE USING 


GROBET 
SWISS FILES. 


MONTGOMERY & CO., 


105 FULTON STREET, 
NEW YORK CITY. 












> AA. S RODS A 


rH CHAMPLAIN ST. 
CLEVELAND, OH/O. 


SEND FOR PRICE LIST No 4 







MARE YOUR TOOLS WITH A STEEL STAMP, 


SPEIDEL’S PATENT 
ECONOMIC SAFETY HOISTS. 


OVERHEAD TRAMWAYS, 
TRAVELING CRANES, Etc. 


SPEIDEL & ROEPER, 


READING, PA, 


i QUINT’S 
{I TURRET DRILLS 
roped Loic 


) WILL DRILL UP TO %-INCH. 
Sensitive and Positively Driven. 


A. 0, QUINT, Hartford, Conn. 


Owing to a change in our firm 
we will sell our 


et ‘TOOL HOLDERS 


now on hand, 
$16.00 for Stes. 
1 and 1%, and 
$26.00 for No. 2 
Cc. O. D. until 
~ March 2oth. 















HOLMES TURRET TOOL POST 0., 


226 La Salle St., Chicago, Ill. 














ORRESPONDENCE SOLICITED. 


ing ais Pl, 


“Springfleld Muller” 18 in. 





18+3 Crank Shapers, | Power Presses, 
18 in. Univ. Monitor Lathes, Arbor Presses, 





ig, 


14 in. Hand Fox Lathes. | Bench Straightening Press, 


OUR GRINDING MACHINES 


Are complete in every particular, and possess many valuable 


features peculiar to itself only. 


The main casting or column is a single casting 
and emery whee d carrl age rest, making a very rig ric 
All kinds of work are alwi ays operated upon immer 


used for every operation, and so conducted away in a proper course. 
all grinding operations is an absolute necessity to produce true and 
The machine is arranged for the instant chang 


work rapidly. 
revolutions of work to any speed between extremes 
everywhere provided for, such as reversing points 
Headsto 


anteed. For particulars and catalogue, address, 


ck swivel, swivel table and emery whee l swivel bas 
to make the machine the most complete of its class and at the same time retain simplicity. 


Note a few of the points: 


from the floor to the oart ice where the swivel tate 
d tool. All flat s surfaces are scraped to surface plates 

diately over the wi ster pan, and water can be freely 
The free use of water in 
erfect 
eof speeds of traverse of wheel and 
of belts. Fine adjustment art 
and emery wheel adjustment 


without any change 
for Sey shoulders 
. are gri iduated. Every provision is made 


Fully guar- 


LANDIS BROS., Waynesboro, Pa. 


ENTS: England: Chas. Churchill & Co., 21 Cross St., Finsbury, London, E. C. 
AG France and Belgium: Ad’ Janssens, 16 Place de la Republique, Paris. 














he 
he 
of 


sle 
d 
‘or 





ith 
NCH. 


firm 


-RS 
d, at 
Nos. 

and 
Vo. 2 
until 





=$ 
—~ 
> 
le 


rel tat 1e 
: plates 
e freely 
ter in 
perfect 
heel and 
nent are 
istment 
is made 
ly guar- 
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MORSE TWIST DRILL 


AND MACHINE 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills, 


COMPANY, 
New Bedford, 





solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 











~/F. E. REED C0., 


| Worcester, Mass.,)) 





MANUFACTURE 


ENGINE LATHES 


HAND LATHES, FOOT LATHES AND 
MILLING MACHINES. 
Manning, Maxwell & Moors, 
Selling Agents, 111 Liberty Street, New York 


60 South Canal Street, Chicago. 
424 Telephone Building, Pittsburgh, Pa. 








HAND LATHES 
“SYINVId “S3HLVI 


Draper Machine Tool Co.., 
woncesten, Wats. v.0-A. 


NEW HAVEN MANUF’S CO., 


New Haven, Conn 


Lathes, 
Planers, 
Shapers, 
Slotters, 

2 











First-Class Manafacturers’ 






Lathe at low 
prices. 
14 and 1G inch swing. 

Maker rs of Vertical Drill Presses, 12 to 50-inch swing, Radial 
Prills, Gang D ills, Boiler Makers’ Drills, Radial Drilli @ anc 
Countersinking Machines, for ship plate and bridge work 
Special Drilling Machinery. 

Engine Lathes from 11 to 21-inch swing, any length of bed 
with single or double back-geared heads and any style of rest 
with or without taper attachment. SEND FOR CATALOGUF, 

FOREIGN AGENTS: 
CHAS, CHURCHILL & C0., L't'd, London, Eng. 
SCHUCHARDT & SCHUTTE, 59-61 Spandauerstrasse, Berlin, Germany 





ADPHE JANSSENS, 16 Place de la Republique, Paris, France. 









Lies in the 


can be made 


accuracy and 
(o produce in a given time. 
will do better nor*more than ours. 


A [litters Prorit 


amount of work it will or 
No machine * 
Get our book and 


ascertain just what it’ll do, 


The Cincinnati Milling Machine Co., 


CINCINNATI, OHIO 





A FuLt LINE OF 


STANDARD 


BC.PLF 


FROM 

22’ to 36’ 
INCLUSIVE. 

Best all around Drills in 
the Market. 


A. E, Snyder, 
Worcester, 
Mass. 










ELECTRIC TELEPHONE 


a §6Sold ontright, no rent, no sqgelty. Adapted 
mito City, Village or Country. Needed in every 
home. shop, store and office. Greatest conven- 
Mm ience and best seller on earth 
Agents make from 85 to $50 per day. 
One in a residence means a sale to al! the 
neighbors. Fine instruments, no toys, works 
anywhere, any distance. Complete, ready for 
use when shipped. Can be put up by any one, 
never out of order, no repairing, lasts a life 
time. Warranted. A money maker, Write 


W. P. Harrison & Co., Clerk 10, Columbus, 0. 
fHE TAYLOR-RICE ENGINEERING C0,, 


American Standard cau & Tool Works, Wilmington, Del. 


Makers of Implements for 
ty Standard Mea-uremente 


Over 


itll ~~ O. 52,300 
Ss 


















mn vse 





Crescent Gauge, Flat Kar Gauge, 


Send for New ramphiet 








Boring Tool. f, ARMSTRONC TOOL HOLDERS. 


THE SNOW STEAM PUMP WORKS, 


to us and we 








o 
/> pare 
ae — 


Patent applied for. 


ARMSTRONG 

Gentlemen:—We have your favor 
The Lathe Tools we bought 
do not think they 
upon in any way. 


ARMSTRONG BROS. TOOL CO., 76 Edgewood Ave., (hicago 


Se 
CHAS. CHURCHILL & CO., Ltd. 







aS Lathe and 
Burrato, N.Y. April 21st, 1892 
Curcago,. Ibn. 

of the 18th inst 
of you are satisfactory 
can be improved 


BROS TOOL CO, 


Yours truly 
A.C. C HRISTENSEN, Supt. 
MANU PACTURED ONLY BY 
Patent, 
Feb. 28, 
1895, 


nd for Ghepulace. 


, London, Eng., Agents, 









- ae 

IG ETALR A works 

Frank Burgess, Prop., Boston, Mass 
SEND FOR CATALOGUE D. 











Bulldozers, 
ustice Hammers, Steam Hammers 


aut Punches, Drop Hammers 


WILLIAMS, WHITE & CO., Moline, Ill. 
Mention AMEKICAN MACHINIST ip writing. 


D. SAUNDERS’ SONS 


MANUFACTURERS OF THE ORIGINAL 


mos §, XL. om 


FIFE CUTTING & ida MACHINE 





Beware of Imitations. 


None genuine without our 
Trade Mark and Name. 


Steam and Gas Fitters’ Hand Tools. Pipe Catting 
and Threading Machines for Pipe Mill use a specialty. 


SEND FOR CIRCULAR. 
231 Atherton St., YONKERS, N. Y. 





JONES & LAMSO 






















Capacity 2 in 
diameter, 


24 in. long. 


2 BY 24 FLAT TURRET LATHE. 


N MACHINE CO., 


SPRINGFIELD, VERMONT. 


Sole builders of the Flat Tur- 
ret Lathe, also builders of other 
Furret Machinery. Publishers 
of * Rapid Lathe Work,” by 
new method (Hartness System), 


Send for catalogue. 





MECTIAN 


Vechani« val Drawin id § 


Desiqning ¢ Mase see if mo fry and aa ye Ornan 
Work : Steam Engineering (Stationary, Lo wlive 
eering;: Bridge Enqineering : Mu, nicipal 


Enqineeri 
| 


interrupt their studies and change 
forfeited upon failure to pay installments | 
by himself, and has the advantage of indi 
instructor. Students make rapid progress in | 
Specially prepared Ins str iction and Question P ape 
rhe Steam Engineering course is intended t a 
All represent: tions may be relied upe 

Send for Pres Oleuiar. stating 


} ptt 
al 
earl 






Licenses 


Vining : Prospecting i the English Bran 

Phe courses commence with addition in Arithmet 
miy necessary to know how to read and write 
holder to tuition, until he is qualified to receive the 
long it may take nor how often it may be necessary t 


them residence 


the subject you w 


The International Correspondence Schools, SCRANTON, PA. 


on 
ICS moni e 
AN Oo Ke 


bg G egy 
ul Drawing and | y 


f i Str 


bite f y 
al ar ctural Tron | 
oO gop ’ Railroad Engi | | 
1; Plumbing and Heating; | ! 
iB 
so that to er BY 


\ Rach tudent \ 
direction by a eomy ctent 
ty t Dy aw at nd La 
Condensed simp 1 
Wilhy engineers to Secure 





ish to study. te 


TRADE MARK REGISTERED. 





For any of 

years, 1880 to 18% 

still be obtained, but n 

our stock is nearly exhauste 

volume postpaid. Bound 

pe aying r freight or e xpress ¢ harges) 
now carried in stock. 
Readers desiring to complete 


s00n, before 
stock is 


AMERICAN MACHINIST, 


dd. Price 
in cloth, 
No separate back numbers prior to 1894 are 
Only complete volumes furnished prior to 1894, 


issues for the year 1894 are 
our limited 


BACK VOLUMES OF THE AMERICAN MACHINIST 


the fourteen 

4, inclusive, may 

ust be ordered soon, as 

unbound, $3.00 per 
$4.00 per volume (purchaser 


their files or obtain separate 
advised to order 
reserve 
exhausted. 


203 Broadway, New York. 








Cu TING 


OFF 


MACHINES, the Latest and Best, 
HURLBUT ROGERS MACHINE 6O., 








SO. SUDBURY, MASS. 


BORING AND 


TURKING 
HILLS, 


oO, & Of. Swine 
ai. Bickford, 


~~“ LAZEPOST, Nt. B. 













W. D. FORBES & 
ENGINEERS, 


1300 HUDSON STREET, HOBOKEN, N. J. 


Co. 


BINDING POSTS, CONTACT BUTTONS 


AND 


ALL ELECTRICAL MACHINE WORK. 


(TWO BLOCKS FROM 14TH ST. FERRY.) 


FINE MACHINE WORK, 


LICHT FORCING, 


DRAUCHTING AND DESICNINC. 





ARE YOU ANNOYED 


when fitting keys to 

find the keyway has 

been cut out of line, 

— ST) or that the cutter 
=m jumped away from 

its work, leaving a 
keyway that is im 


AT SH ny possible to fit a key 
SETS tes o 5 a to. If you are, the 
oh | AE) } Colburn Keyseater 

i P)) aA will help you out 

i COs £O4 It always cuts a 

( Sg ‘, perfectly true and 

—_} lechatil 3 5 ~~ straight keyseat 


_*.— Send for illustrated 
—— catalogue. 


Renn “BROTHERS, 
365 South Erie Street, TOLEDO, 0. 


CURTIS, 








1) ‘yuodespiig “}S Uepavy 99 











THE AURORA TOOL WORKS, Aurora, Ind. 
Builders of Upright and Radia! Drills, 





BARNES’ WATER. EMERY 
TOOL GRINDER 


\\ Has no pumps, no valves, No 

piping required to sup- 
: ply it with water. Al- 
ways ready for use, 
Simplest in) construc- 
tion, most efficient ip 
operation. Send for 
Catalogue and Prices, 


W, 7, & John Barnes Co, 


1995 RUBY ST., 


4 ROCKFORD, ILL. 
ENGLISH AGENTS, 


CHAS. CHURCHILL & CO., Lrto., 
21 Cross ST., FINSBURY, LONDON, E.C., ENG, 
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WH SELLERS ope] gTHE, INTERNATIONALS 
| NEW dyke ET 


THING 2,,.woRao seecraury oo, S7HINe 








MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 
Operated by Electricity, Shafts or Inde- 
pendent Engines. 








Turn Tables, Testing Machines, Shafting, 




















, Pulleys, Hangings, Couplings, eto, ‘ LEVER THROTTLE VALVES 
—= INJECTORS FOR ALL CLASSES OF BOILERS. : 
**Lunkenheimer’s” is admirably adapted for 
The LONG 2 ALLSTATTER co. Traction, Hoisting and Yacht Engines, Steam 


Shovels, Saw Mills, Pile Drivers, Steam Hammers, 
U NKENHE ME RS etc. Adopted and endorsed by Engine Builders 
LEVER throughout the United States. Warranted and 

vrie Veuve satisfaction guaranteed. Specify and insist upon 
THRO - vhttnad “*Lunkenheimer’s.”” None genuine without our 
_——— name. Our new, Catalogue of superior steam 
specialties, ‘‘ up to date,”’ gratis upon request. Con- 


i Ay 0 sult dealer. 
Fine Tools Ke THE gS ea 


e 
LUNKEN VALVECO 35 


HAMILTON, OHIO, 


Multiple Punches and Gate Shears 


FOR ALL KINDS OF 








STARRETT’S og 
¢ 


Warranted Accurate—Best in | 
Workmanship—Latest in design— 
Finest in Finish—Send for Cat- 
alogue. 





JEANESVILLE, LUZERNE CO., PA., 


BUILDERS OF 


SPECIAL PUMPS OF ALL KINDS. 


DUPLEX OR SINGLE, 
SIMPLE OR COMPOUND. 


ws as = ” ] me J te = . ‘ TARAS Y AAO = oa = = = 
ss SS ae = inal fas a 
— ++ ’ ‘ —— r= Mine Pumps, SINKING PuMmPs, PRESSURE 
MULTIPLE PUNCH. - —— PumPs, VACUUM PumpPsS, ARTESIAN WELL 
IN. X 10 X 12 IN. DUPLEX OUTSIDE PACKED PLUNGER PUMP. Pumps, Power Pumps, Etc.. Etc. 
BOILER, TAMK AND STRUCTURAL IRON WORK, - . 


ROLLING MILLS, LOCOMOTIVE SHOPS, GAR AND d for description or ask your dealer. 


S. STARRETT, 
Athol, Mass., U.S. A. 









































quainted with the 
MACHINE CO., __ WASHER and TESTER? 
Manufacturers, If not, send for Catalogue willl! 
you full particulars, but 
S| DE useful to every mechanic, engineer or boiler owner, 
RUE MFG GO. 118 N. Sth St, Philadelphia, Pa. 
by the hig rh costs 8 a > Cutt 
and by the long time y« aaalii uy 


WAGON WORKS, PLOW SHOPS, &c., kc. d’ AMOUR & LITTLEDALE, 204 E. 43d St., New York. How OFTEN Do You Wasu pei Boiters, 

DETRICK & HARVEY 0 PEN pe ey you cver apply the water 
RUE BOILER 

Baltimore, Md. sales i ote cole ate 

PLANERS. PRODUCING PROFILED WORK i WILLING IS ALMOST woe 

1 REIECEER 





MAILED . FOR 80 CENTS SEND FOR CATALOGUE OF 
TILL APRIL 1ST. SWEET’S 


MN 





Ms RD r ENTRAINED WATER SEPARATOR. 

y Ae [NY » Vas Shaper Senneaven Se. Chemnitz-Gablenz, Germany, 

ft S Athol, Mass. Q RELIEVING LATHE ani 
MANUFACTURERS you will, with surprise, find o1 





how cheaply and how quickly yo 
can make your own Relieved Cut 
ters with either straight or spira 
tecth, rectangular or side relief 
also relieved worm gear hobs wit! 
spiral teeth, cutting faces rectar 
= gular to thread. r 
> CATALOGUE AND REFERENCE LIST 
MAILED FREE OF CHARGE. 


“IMPROVED 15-inch HENDEY SHAPER, 


LATEST IMPROVEMENTS. 
USEFUL ATTACHMENTS. 
STRONG AND POWERFUL. 


For Die Work, Tool Room or General 


a Screws and Stods 
in Brass or Steel. 


Mechanics’ 


sone | Cutting, She set Metal, Stamp- 
m. Automatic Machinery built to 


| ay snl ne order. | Sead sample or drawing for 
beh erpentes SITTMANN & PITT, 


CALIPERS. 353 ADAMS ST., BROOKLYN, N. Y. 























This Cut shows how stroke can be Adjusted 


2 with Machine in motion by the Micrometer 
Machine Shop Work. Adjustment, fine and delicate. 








The Stroke can be adjusted for Curves with machine in motion. 
The Stroke can be adjusted for Angles with machine in motion. 


The Stroke can be adjusted for Irregular work with machine in 
motion. 


‘It has Adjustable Table for planing Taper Work. 
The Table can be removed for fastening work to the Apron. 
IMPROVED 15” PILLAR SHAPER. It has a strong, graduated, swivel vise. 


EUROPEAN ACENTS: Quick work, rapid changes, modern ideas. Buy the best. 
Chas. Churchill & Co., L’d, 21 Cross Street, 


Finsbury, London. 


mens & Schutte, 69 Spandanerstrasse, T H E H E N D EY Vv A Cc H i N E Cc O., 
erlin. 


Eugen Soller, Basel, Switzerland. Send for Circular, TORRINCTON, CONN. 
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THE BUCKEYE AUTOMATIC CUT-OFF ENGINES, 


j Simple, Compound, and Triple Expansion 
— aes ten Earene sete pea ay MANUFACTURER S 


i] Complete Steam Power Plants of OF IMPROVED a 


aaa | CRILNGS, STEAM ENCINES| 

















































' . Buckeye Engine Co. Contracts rg (A FUL iat Shae |= = 

» Se v0.96 Fraiin Ave TAKEN FOR LOMPLETE Pty ee a ea 
= —- — => SALEM, 0. FRICK COM PANY. WAYNESBOR®, 

oo 2 ECLIPSE CORLISS ENGINES, 

| THE Ti a ENGINE WORKS, 20 TO 2,000 H. P.. ALL STYLES. 

~ : ooo a Send for Illustrated Catalogue. 

New York Agency, 18 Vesey St = Electric High Speed Engines and 

(Tandem Compound.) Ice-Making and Refrigerating Machinery. 


40,000 SOLD. 


A MANY NEW IMPROVEMENTS 
FOR USE WITH 


AUTTOMATIC 
ItiaGnIl SPEED 
COAL GAS, WESTON a KAD ENGINES 











NATURAL GAS, ALLEN’S PATENT PORTABLE HIGH PRESSURE BOILERS | WESTON ENGINE CO, Painted Post, N. Y. 
PRODUCER GAS, | Pneumatic Rivetters and Air Compressors pon ~ dates Schall & oad Livery On, X.Y, Or 
- OR GASOLINE,| DE BERGUE & CO., Manchester, England. COMPLETE POWER PLANTS. 


we 
~ 


Hoffman-R wh St “Ch azo in 
Thos. K. Carey e Day Co., 26 Light St., Bal- 
lineore 





Scranton Supply & ia ohi Serar 
— COMBINED 







































oe — “OTTO” GAS ENGINES AND PUMPS, - | mi <> af 

Consume 25 to 75 Per Cent. Less Gas than ANY = 
iD. other Gas Engine doing the same work. - uFF FELEESSER cy ‘ 
ure Keer NEWYORK. ~~ 
LL > Branches: 111 Madisun St., Chicago. 

™ ona le A 708 Locust St., St. Louis 
— easuring Machine. 
The only micrometer DRAWING MATERIALS 
iS, that will not lose its > _ AND 
ater accuracy by wear. Surveying Instruments. 
Satisfaction Guaranteed, The larg ot an d best assorted stock in America. All requisite 
, SYRACUSE ier Gat on a ave ghting room, We have made a study of this line, 
and our goods are warranted to be as nearly perfect as it is possibie 
R) TWIST DRILL co., te ma ake the m. Prices reasonable. 
, ° J ION. 
4 —_ | AMES IRON WORKS, "°° 
Li 
er. HAVE YOU TRIED THEM? WHAT? > N.Y. 
a > 38 Cortlandt St., New York City. | 50 Oliver St., Boston, Mass. 
Pa BOILER CLEANSING COMPOUNDS. a : 18 South Canal St., Chicago, Il. 1026 Filbert St., Philadelphia, Pa. 
. re aten mprove Tr ariey an arine ar Di lV 

— If pots do aon, You wild save Fue . "items and Pret se Ae | 

your Boilers e will Guarantee to Remove Scale anc 

2 tits furth ft t Wi P t Pi tt 
ALE Prevent tts further formation. Will also Brevent Fitting: ORR & SEMBOWER, 

the Sountrys and can do the same for you. Write us for (INCORPORATED.) 
tters particulars 
iahetie THOS. C. WARLEY & co., Mi’f’rs, READINC, - - - PA. 
eh P. 0, Box 1262, No, {1 South Ninth Street, PHILADELFBIA, PA. 


Mention this Ps aper. 


WILL SAVE ITS COST 


VERTICAL, HORIZONTAL, MARINE and HOISTING 
ENCINES and BOILERS. 


Special discounts to Machinists and Dealers. 





























Ly. _ RITE FOR CaTALoct UE AND Pri ES ae 

2 an IN SIXTY DAYS. 

= Automatic Feed, LINK- BELT ENGINEERING C0, 
fon 0 NICETOWN, PHILA., Pa., 49 DEY ST., NEW YORK. 
seo Qe c SHOP SAW EWART DETACHABLE LINK-BELTING, SPROCKET WHEELS, 
oe THE Q & C CO. fale. "Manila. Tope ‘Power "Tranmdons, Hokmcs’ Fits 


703-707 Western Union Bldg., Chicago. 
29 Broadway, New York. 


<ONOVER’ 


HANDSOME CATALOGUE ON 


Graphite Journal Bearings. 


(Western House, LINK-BELT MACHINERY C0., Chicago.) 











JUST ASSUED, 


4é 
USES OF COMPRESSED AIR,” 
By ADDISON C. RAND. 
134 pages, 94 illustrations, principally from original photographs and drawings. 


This handy volume is the only comprehensive work upon the uses of Compressed Air; it is accur: 
the publishers, n and beautifully printed upon heavy plate pap ver. Price, $1.00, posts ce pe iid. Order 
i 


THE CONOVER MF6.CO. 39 Contanot St.NY: 
the publishers, the Republic Press, 14 Lafayette Place, N. Y.; The \ an’ Nostrand Co. . P, Putnam's 
Sons, of N. Y.; Damrell, Upham & Co. (The Old Corner B 0k Store ), Boston, Mass,; see rt Clarke & 


A M P L E PO W E R Co., Cincinnati, Ohio; The American News Co., and any b« seller. 
e 
Our Tools are all constructed for the G mh ws RESSO N CO aa 



































ijusted ore ~ Pi : ee 
Tree greatest results. W rite to us for any , Power Transmitting Machinery, 
thing in the line of Drilling Machinery. i, if 
os = an = 18th St. and Allegheny Ave., Philadelphia, Pa. 
,, BICKFORD DRILL AND TOOL CO. | = = , = New York Office, - 136 Liberty Street. 
1on. tn : ges CAN BE APPLIED AND REMOVED IN A FEW 
ion 3 Pike Street, Cincinnati, Ohio. MINUTES. HAS A GRIP EQUAL TO A 
; . PATENT INTERNAL CLAMP COUPLING. FORCING Ft. 
a” | m7 TEAM, | MOFFET PORTABLE DRILL. a. & ES. BROU 
ka UNSURPASSED ) Weighs 42 lbs. and = “a Ee © In, 
’ rus 36 to 
Simpson’ e Centrifugal ASA 2) en SS ve ENCINEERS, FOUNDERS & MACHINISTS. 


Estimates and Plans fur- 
nished for transmitting 
Power by 


HORIZONTAL 


: AND 

24 NERTICAL 
SHAFTINC. 
"Also for Erecting same. 





Steam Separator. REAME R. 


For Supplying Clean al Dry Steam 
to Engines, Dry Houses, etc. " fi 
Place Separator as close ‘a engine Will work in any 
s sible, the steam taking a spira ene 
pod nen between the threads causes position. 
the water to be thrown by centrifugal 
force against the outer walls, while the 
dry steam goes thre yugh the small holes 
to center pe oe Steam can enter at 
A or B, as convenience may require; 
atso used in conveying steam long dis- 
tances, for Steam Hammers, Dry Houses, 
Water Gas Generators, and for all pur- 
poses where Dry Steam is necessary. 


KEYSTONE ENGINE & MACHINE WORKS, 
ifth and Buttonwood Streets, Phila: 


N N. TEOMAS HOEY, 147 Sumner St., B. Boston, yo" Agent. Send for Cireular, 


JAS. BEGGS & CO., 9 Dey St., New York, Agents. 


“> scasmmun] SHAETING, PULLEYS 


Runs with Steam HANGERS Etc 
. s 


—OR— 


Compressed Air. 










Friction Clutch tch Couplings. 


STEAM SIRENS, 


y [WHISTLES]. = il 
Manufactured by y 


| acy ¥* G. TIMOLAT, Send for Catalogue. 
oe soem es 147 Dey St., New York. 
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DARLING, BROWN & SHARPE, 


PROVIDENCE, R. | 
fre rr a 
moses | 


STEEL CALIPER RULES. 


For sale by all leading hardware 
dealers throughout the country. 


MEDALS AWARDED: 


Paris, 1867; VIENNA, 1873; PHILADELPHIA, 
1876; Paris, 1878; Paris, 1889; CHICAGO, 





1893. 


UNIVERSAL BEVELS. 


ENGLAND—BUCK & HICKMAN, 280 Whitechapel Road, London, E 

ENGLAND—CHAS, CHURCHILL & CO., Ltd., 21 Cross St., Finsbury, London, E. C 
GERMANY—SCHUCHARDT & SC HUTTE, 59 Spandaue rstrasse, Berlin, C. (Small Tools) 

GERMANY—G. DIECHMANN, Ansbacherstr, 5 Berlin, W. 62. 

FrancE— FENWICK rae & CO.,21 Rue Martel, Paris. 
France—F. G. KREUTZBERG ER, 140 Rue de Neuilly Puteaux (Seine). 
Cc HICAGO, ILL.— FRED. A. RICH, 23 South Canal St. 

New York City—F. G. KRETSCH MER, 136 Liberty St., Room 503. 


tHE NILES TOOL WORKS oo. 
MACHINE TOOLS. 


Complete Equipments. 








er tte 
OHIO 














NEW YORK, 
CHICAGO, 
BOSTON, 
PHILADELPHIA, 


PITTSBURGH. 


16-INCH SHAPING MACHINE. 








No, not yet What kind of 


Have you ordered those Valves? vsivessnatt'we onder "Wat 


was used in No. 4 Mill? JEN- 
KINS BROS’. Have they caused you any trouble? No! 
and have all future orders read JENKINS BROS.’ VALVES. 

By making a study of the Valve business we are enabled to say to users that they 
can get more satisfaction from the above Valves than from any other make. We 
guarantee all Valves with Trade Mark like cut stamped on the body. 

NEW YORK. 


jee, JELNKINS BROS. "Site 


BEMENT, MILES & CO., PHILADELPHIA, PA. 


MANUFACTURERS OF 


METAL WORKING MACHINE TOOLS 


Tor BAILBOAD SHOPS, LOCOMOTIVE AND CAR BUILDERS, MACHINE SHOPS, ROLLING MILLS, STEAM FORGES, SHIP 
YARDS, BOILER SHOPS, BRIDGE WORKS, ETC,, ETC. 


STRAM HAMMERS 
Steam and Hydraulic Riveting Machines. 


New York Office, Taylor Building, 39 Cortlandt St, —_&. H. MUMFORD, Representative. 


Then order the same 



















-»-Manufactured by... 


THE G. A. GRAY CO., 


CINCINNATI, O., AND 121 LIBERTY ST., NEW YORK. 
Send for list containing 
Over 100 SIZES and lengths, with illustrations. 


NOTICE. 


It is being circulated that some machines can do 50¢ and another 
special machine } more work than the Eberhardt 


CEAR CUTTER. 


We have yet to see the one that does it; the facts are, we are 









machines are placed alongside of these other 
machines. We can refer intending purchasers 
to shops where these are running. 

We warn the consumer from purchasing 
infringing machines. Write to 


GOULD & EBERHARDT, 
NEWARK, N. J. 


This is the machine that is cutting (with rare 
exceptions) all the Electric Motor Gears. 


PRATT & WHITNEY CO., 


HARTFORD, CONN., U. S. A. 


Solicit orders for the following machines and appliances for the manu- 
facture of bicycles: 

Turret head machines and patented tools for forming hubs from the 
bar or forgings. Adjustable multi- -spindle machines for drilling spoke 
holes in hubs and rims. Wheel constructing and adjusting tables, 
sprocket wheel boring and facing machines, tube cutting machines, fork 
head threading machines, nipple tapping machines, Tucker’s open dies, 
revolving chucks. 


THE BILLINGS & SPENCER COMPANY, 
HARTFORD, CONN. 


MANUFACTURERS OF 
Machinists’ Tools Pliers 
Hammers Wrenches 
Ratchet “Drills Taps 
Eve ‘Bolts Carbon Tongs 
Gauges Hand Vises 
QUALITY THE BEST 
DROP FORGINGS OF ALL DESCRIPTIONS. 
Chicago Office: 17 S. CANAL STREET, 





England—CHARLES CHURCHILL & CO., 23 Cross St., Finsbury, London, E. C, 
France—L. ROFFO, 58 Boulevarde Richard Lenoir, Paris. Russi w—/. BL OCK, Moscow, 


WARNER & SWASEY, 


CLEVELAND, OHIO. 


MANUFACTURERS OF 


UNIVERSAL MONITORS. 


- 8) 
IRON AND BRASS WORKING MACHINERY. 
SEND FOR ILLUSTRATED CATALOGUE. 


Tha Ashorol, Manultuing 


SOLE MANUFACTURERS OF 


The Tabor Steam Engine Indicator, 
Fitted with HOUGHTALING REDUCING MOTION, 


The most Com- 

plete, Compact, 
aaa Reliable In: 
dicator Outfit, for 
indicative biel: or 
slowspeedengines 
now made. This 
instrument re- 
ceived at “ The 
World’s Colum- 
bian Exposition” 
the 


Highest Award 


for Excellence of 
Design, Superior 
Grade of Work- 
mansbip and Fin- 
ish, Reliability and 
im Efficiency. Send for 
Special Pamphlet, « 

















rr 


























Fifield Tool Co. 
LOWELL, MASS. 


PHOTOS, DESCRIPTION AND PRIGES ON APPLICATION. 


mee 








UPRIGHT DRILLS, 


CUTTING-OFF MACHINES, 
KEY-SEATING MACHINES 


AND 
SPECIAL MACHINERY. 


Write for Catalogue and Prices. 


THE W.P. DAVIS MACHINE CO., 


ROCHESTER, N. Y. 


cee _/w/f WYMAN: GORDON J. M. ALLEN, PreEstDEnt. 


(Fi ioe eee | WM. B. FRANKLIN, Vice-PRESIDENT. 








1.8" prop FORGINGS 


F. B. ALLE - " 
oes Wetelel WORKERS’ VISES — EN, SEcoNnD VICE-PRESIDENT 
J. B. Prerce, Secretary & TREASURER. 











THE ACME MACHINERY CO. 


CLEVELAND, OHIO. 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 


Acme Single and Double Automatic 
BOLT CUTTERS. 
Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


MACHINE TOOLS AT REDUCED PR PRICES. 


In order to reduce our stock, we offer 16’, 18’, 21” and 24” engine lathes, 16”, 22”, 
24” and 27” planers, 10’, 12” and 15” speed lathes, 15” and 20” turret lathes, at a good 
discount from former prices. 

We also have a few 16” and 18” second-hand engine lathes, in good order, and of 
our own make. 


_THE HENDEY MACHINE CO., Torrington, Conn. 










PAT. DEC. 5, 1882 
PAT. DEC. 4, 1888. 
PAT. AUG, 26, 1885. 








ie _jv.M.cARPE NTER &_— 


a 


PAWTUCKET.R.I. 








Losin & DIE 





